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All  WATTS  Low  Water  Cut-Offs 


QUICK  HOOKUP  FITTING  with  copper  tubing  for  easy 
sturdy  installation  to  gauge  glass  connections 

HEAVY  REINFORCED  PURE  COPPER  FLOAT 

FLOAT  CHAMBER  BOWL  with  large  mud  space  —  no 
ledges  for  mud  accumulation 

EXTERNAL  DRAIN  VALVE  (TV')  eliminates  hazard  of 
hand  burns  when  flushing  float  chamber 


NORMAL  WATER  LINE 


feature  foolproof  Mercury  Switches 


LINE 


Single  throw  mercury  switch  is  designed  to  break 
the  electrical  circuit  to  the  burner.  The  entire  switch 
mechanism  is  simple,  foolproof,  and  has  no  mechanical 
parts  to  wear,  stick,  or  fuse  together,  unlike  other 
designs.  Excellent  for  gas-fired  installations  —  see 
below. 


NO  CONTACT 


It  pays  to  play  it  safe  . . .  whenever  you  install  low  pressure  steam  boilers 

You’re  completely  protected  when  you  specify  Watts  Low  Water 
Cut-Offs  for  low  pressure  steam  heating  boilers.  The  Watts  advanced- 
design  features  described  above  make  them  the  most  efficient,  most 
dependable  cut-offs  available  today.  Their  excellence  is  proved  by 
their  wide  acceptance. 

Watts  offers  a  complete  line  of  boiler  water  level  controls  for  heating 
and  process  steam  boilers.  For  complete  information,  including  speci¬ 
fications  and  installation  diagrams,  send  for  Bulletin  F-60. 


Be  on  the  safe  side  with 

WATTS 


SELF-ENERGIZED  CONTROL  CIRCUITS 
ON  GAS-FIRED  HEATING  INSTALLATIONS 

The  design  of  the  standard  mercury 
switch  in  all  Watts  Low  Water  Cut-Offs 
makes  them  ideally  suited  for 
millivolt  service  on  gas-fired  heating 
installations.  Actual  tests  in  use 
prove  voltage  loss  is  less  than  IV2 
millivolts  on  a  700-millivolt  circuit. 

This  means  you  need  stock  only  one 
control  for  both  standard  and 
millivolt  service. 


Watts  Regulator  Company,  Lawrence,  Massachusetts 


Why  a  Steam  Trap  Has  to  Handle  “Air' 

Low  temperatures  and  corrosion  of  equipment 
are  often  evidence  of  inadequate  trap  air  venting  capacity 


kjr,  with  its  load  of  oxygen  and  car- 
Iwn  ioxide,  has  an  unwholesome 
Jiabit  of  interfering  with  the  effi¬ 
ciency  of  steam  heated  units.  If  steam 
were  always  free  of  these  imdesirable 
companions,  things  would  be  a  lot 
simpler  for  men-who-dperate-plants. 
^Because  it  isn’t,  three  unhappy  situ- 
**tions  frequency  occur: 

I  L  Operating  temperatures  are 
f  sabnormal.  This  is  a  two-part  prob- 
I*  km.  First,  an  air-steam  mixture  has 
t  lower  temperature  than  pure  steam 
at  the  same  pressure — see  Table  A. 
(S^ndly,  air  can  “plate  out”  on  heat 
transfer  surfaces  as  shown  in  Figure 
t  Under  some  conditions,  such  an  air 
film  will  knock  down  heat  transfer 
efficiency  by  as  much  as  50%. 


TABLE  A— How  air  reduces  steam 
temperature. 


Gauge 

Pressure 

Temp, 
of  Steam 
with 

Temp,  of  Steam  Mixed  With 
Various  Amounts  of  Air 
(%  Air  by  Volume) 

Present 

10% 

30% 

10.3 

240.1 

234.3 

220.9 

25.3 

267.3 

261.0 

246.4 

50.3 

298.0 

291.0 

275.1 

75.3 

320.3 

312.9 

295.9 

100.3 

338.1 

330.3 

312.4 

Figure  4  shows  how  an  Armstrong 
inverted  bucket  trap  continuously 
vents  air.  What  the  picture  doesn’t 
show  is  a  built-in  plus-value  of  this 
trap’s  design.  An  Armstrong  trap 
opens  suddenly,  creating  a  momen¬ 
tary  pressure  drop  and  turbulence  in 
the  unit  being  drained.  This  breaks 
up  air  films  and  “pumps”  air  down 
to  the  trap  so  it  can  be  vented. 

The  vents  in  standard  Armstrong 
trap  buckets  will  pass  all  the  air  nor¬ 
mally  encountered.  In  special  cases, 
such  as  paper  machine  dryers,  the 
vents  are  correctly  sized  larger  at  the 
factory  to  meet  iJie  requirement. 


Fig.  1.  How  air  can  "plate  out” 
^  heat  transfer  surfaces.  This 
Firuulation”  drastically  reduces 
ISkot  tranter  efficiency.  Arm¬ 
strong  trap  operation  creates 
turbulence  in  the  equipment  that 
prevents  this. 


Fig.  3.  When  steam  is  turned 
on,  it  takes  a  trap  with  extra  air 
venting  capacity  to  provide  fast 
heat-up. 

3.  Heat-up  is  slow  as  a  snail.  Air 
has  a  picnic  in  units  that  are  shut  off 
periodically.  Figure  3  pictures  the 
problem.  Lines  and  equipment  liter¬ 
ally  fill  up  with  air.  When  the  steam 
is  turned  on  it  can  get  in  only  as  fast 
as  the  air  gets  out. 

Enter  Steam  Traps 

Curing  these  steam  system  ail¬ 
ments  involves  an  operation  some¬ 
times  called  a  “trap  transplant.”  It 
consists  of  removing  traps  that  don’t 
get  the  air  out  and  replacing  them 
with  traps  that  do. 


Thermostatic 
vent  open. 


Thermostatic 
vent  closed. 


Fig.  2.  Corrosion  occurs  when 
units  are  not  kept  continuously 
free  of  both  condensate  and  air. 
Armstrong  traps  discharge  both, 
at  steam  temperature,  as  fast  as 
they  accumulate. 


2.  Corrosion  rears  Us  ugly  head. 
Oxygen  and  carbon  dioxide  are  real 
trouble-makers.  CO2  gas  goes  into 
solution  in  condensate,  forms  car¬ 
bonic  acid  and  chews  away  at  vul¬ 
nerable  metal  sections.  O2  aggravates 
the  situation.  See  I'igure  2. 


Fig.  4.  Air  entering  an  Arm¬ 
strong  trap  passes  through  the 
bucket  vent  and  accumulates  in 
the  top  of  trap.  When  trap  opens, 
air  is  discharged  along  with  con¬ 
densate. 


Fig.  5.  Open  float  with  thermo¬ 
static  vent  for  off-and-on  units. 
When  trap  is  cold,  vent  is  open, 
permitting  air  to  blow  through 
when  steam  is  turned  on.  When 
steam  reaches  trap,  heat  closes 
thermostatic  vent.  Then,  regular 
bucket  vent  handles  all  air  com¬ 
ing  in  with  steam. 


Open  Float  with 
Thermostatic  Vent 

Super  air-venting  capacity  is  a 
must  for  fast  heat-up  of  low  pressure 
unit  heaters,  heating  coils,  steam 
headers  and  other  units  that  are  on- 
and-off.  Figure  5  shows  how  the 
Armstrong  open-float-with-thermo- 
static-vent  trap  takes  care  of  this. 


The  44-page  Armstrong  steam 
trap  book  covers  other  features  of 
the  Armstrong  trap  as  well  as  its  ex¬ 
cellent  air  handling  characteristics. 
This  catalog  also  discusses  trap  se¬ 
lection,  installation  and  maintenance. 
Your  local  Armstrong  Representative 
or  Distributor  will  be  glad  to  give 
you  a  copy.  Call  him,  or  write  Arm¬ 
strong  Machine  Works,  8468  Maple 
Street,  Three  Rivers,  Michigan. 


^  ARMSTRONG 
STEAM  TRAPS 
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When  the  building  and  the  heating  system  are  made  for  each  other  ... 


WEBSTER'S 

FINEST 

PRODUCT 


When  you  specify  Custom  Webster  Walvector,  you  marry  the  heating 
system  to  the  building  design  .  .  .  blend  them  with  each  other  for  max¬ 
imum  comfort,  beauty  and  economy.  Never  does  Custom  Walvector 
appear  to  be  just  “added”  to  a  building.  Instead,  it  becomes  a  part  of 
the  structure  itself.  And  its  wide  variety  of  enclosure  types  meet  ever) 
design  need. 


Custom  Walvector  uses  modern  HYDRONICS  at  its  tailor-made  best 
Here  is  Webster  Tru-Perimeter  Heating  .  .  .  for  hot  water  or  steam  . .. 
for  heating  comfort  everywhere. 


Put  the  Warren  Webster  Man  in  your  plans  ...  by  letting  him  add 
Custom  Webster  Walvector  at  the  blueprint  stage.  Talk  it  over  with  him 
now  .  .  .  or  write  for  Bulletin  B-1553.  Warren  Webster  &  Company 
Camden“5,  N.  J.  Since  1888.  Offices  in  principal  U.S.  cities  and  Canada] 


//te  U/avteH.  ‘lOeltdim  Man 
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One  application  of  the  growing  plastic 
pipe  industry  is  this  radiant  heating 
installation.  Photo,  Triangle  Conduit 
&  Cable  Co.,  Inc.,  New  Brunswick,  N.J. 


WELDING 

Fabrication  of  Small  Piping  by  Welding  and  Brazing 

Equipment  available  and  techniques  to  follow . 
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Control  Direct  Radiation  for  Comfort . 

On-off  control  can  assure  true  comfort . 
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^  An  interesting  investigation  by  Texas  Engineering  and  Experiment  Station  con¬ 
sists  of  a  continuous  observation  of  soil  temperatures  to  a  depth  of  30  ft  underneath 
the  college’s  biological  sciences  building.  Temperature  data  are  being  recorded 
for  comparison  with  natural  soil  temperatures  observed  to  the  same  depth  at  a 
site  in  the  open  adjoining  the  building. 

I  The  third  largest  heat  pump  system  in  the  United  States  is  heating  and  cooling 
Washington  Water  Power  Company’s  new  set  of  buildings  at  Spokane,  Wash., 
efficiently  and  economically,  J.  A.  Wright,  company  engineer,  told  the  Pacific 
General  Meeting  of  the  American  Institute  of  Electrical  Engineers.  Two  cen¬ 
trifugal  refrigeration  units,  a  285-ton  unit  installed  in  1956,  and  a  530-ton  unit 
installed  this  year,  use  water  from  an  underground  river  for  heating  and  cooling. 
Water  temperatures  range  from  49  to  52  deg  F  during  the  year.  A  standby,  oil- 
fired  boiler  is  also  available.  Spot  checks  on  the  285-ton  unit  indicate  a  co¬ 
efficient  of  performance  of  about  4.5.  Cost  of  heating  is  estimated  to  be  $0,407 
per  million  Btu  at  the  supply  header. 

♦  Five  hundred  civic  officials  of  New  York  and  New  Jersey  rode  in  the  first  six 
of  a  promised  fifty  air  conditioned  cars  of  the  Hudson  and  Manhattan  Railroad 
Company,  from  Pennsylvania  Station,  Newark,  through  the  Hudson  Tubes,  to 
H&M’s  Church  street.  New  York  City  terminal.  Each  car  has  a  central  air  con¬ 
ditioning  unit  designed  to  keep  a  72-deg  F  inside  temperature  with  up  to  140  peo¬ 
ple  in  the  car  and  90  deg  outside.  See  page  64  for  details. 

I  Adhesive  bonding  and  the  welding  of  plastics  will  be  included  for  the  first  time 
at  the  American  Welding  Society’s  annual  convention.  (The  40th  Annual  Con¬ 
vention  and  Welding  Exposition  will  be  held  in  1959  in  Chicago  during  the  week 
of  April  6.)  These  processes  have  recently  been  recognized  by  the  Society  as  be¬ 
longing  within  the  framework  of  fields  related  to  welding,  brazing,  and  soldering. 
This  decision  automatically  renders  companies  involved  in  adhesive  bonding  and 
the  welding  of  plastics,  and  their  personnel,  qualified  for  membership  in  the  Amer¬ 
ican  Welding  Society. 

I  Victory  Field,  home  of  the  Indianapolis,  Ind.,  Indians,  will  have  the  first  nase- 
ball  field  press  box  with  a  heat  pump.  The  installation  was  completed  on  a  no¬ 
profit  basis  as  a  public  relations  gesture  by  Peerless  Corporation.  The  5-hp  Clima- 
Pump  will  provide  all-season  comfort  for  the  press,  radio,  and  TV  reporters  who 
cover  the  Indians’  home  games. 

I  After  having  music  piped  into  his  office  for  three  years,  the  president  of  a  cement 
company  ordered  a  survey  of  his  drafting  department.  It  was  determined  that  pro¬ 
duction  had  increased  by  20%,  and  there  were  dollar  savings  of  $300  and  $400 
a  month.  Factory  workers  prefer  marches,  but  office  workers  find  them  too  stimu¬ 
lating,  reports  Occupational  Health  Bulletin,  Ottawa.  For  the  latter,  a  tempo  of 
62  beats  a  minute  and  a  4/4  rhythm  have  been  found  most  satisfactory. 

^  “Coal  by  Wire”  is  a  slogan  mentioned  in  connection  with  plans  by  the  United 
Mine  Workers  for  a  promotional  program  to  stimulate  use  of  electric  heating  in 
homes.  The  philosophy  behind  devoting  funds  of  the  coal  miners’  union  to  a  pro¬ 
gram  of  this  kind,  says  BRI’s  Building  Science  News,  is  that  the  electric  utility 
industry  is  the  American  coal  industry’s  best  customer.  By  building  business  for 
the  utilities,  the  demand  for  coal  will  be  kept  at  its  present  level  or  higher.  Plans 
to  carry  forward  broad  consumer  educational  and  promotional  activities  for  home 
electric  heating  are  now  being  discussed  in  the  industry. 
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compact,  efficient, 
mass  produced  for 
quick  delivery 


a  new 

P-K  product  line 
youMI  want  to 
know  about 
and  the  new 
P-K  catalog 
that  describes  it 


-YOURS  FOR  THE  ASKING! 


The  P-K  Type  DW  convertor  and  water  heater  is  for 
use  below  the  water  line  of  steam  or  hot  water  boilers. 
It  is  engineered  for  high  heat  transfer  and  low  main¬ 
tenance  and  the  design  is  standardized  for  a  complete 
selection  of  sizes  —  capacities  —  temperature  ranges  — 
for  industrial  and  domestic  “water  to  water”  heat 
applications. 

Mail  the  coupon  now  for  complete  description, 
including  capacity  and  dimensional  tables  of  sizes  avail¬ 
able  for  fast  delivery.  The  Patterson-Kelley  Co.,  Inc., 
1108  Warren  St,  East  Stroudsburg,  Penna. 


Patterson-Kelley  Co.,  Inc. 

1108  Warren  St,  East  Stroudsburg,  Penna. 
Send  me  a  copy  of  Bulletin  No.  6050  on  the  new 
P-K  Type  DW  convertor  and  water  heater. 


Company^ 


Pattenon 

Water  Heater  Division 

Storage  Water  Heaters  •  Instantaneous  Heaters  Convertors  •  Fuel  Oil  Heaters 
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WASHINGTON  OVERTONES 

by  LORING  F.  OVERMAN 

•  There  was  a  quick  change  of  pace  in  Washington’s  air-conditioned  legislative 
halls  in  mid-July  as  the  Iraq  coup  snapped  the  National  Capital  out  of  its  lazying 
summer  pace.  Congressional  visions  of  early  adjournment  faded.  Vacation  plans 
were  cancelled;  military  folk  kept  their  bags  packed. 

Most  noticeable  overtones  were  the  added  emphasis  placed  upon  requests  from 
the  military  departments.  Similarly,  there  was  respectful  interest  in  activities  of 
the  until-now  lightly  regarded  civilian  defense  program. 

Washington  was  again  on  an  emergency  basis. 

•  The  Congressional  Joint  Defense  Committee  listened  with  more  than  mere  polite 
courtesy  as  Leo  H.  Hoegh  (recently-appointed  director  of  the  newly  formed  Office 
of  Defense  and  Civilian  Mobilization)  told  of  survival  studies  nearing  completion 
in  45  States,  3  Territories,  and  173  metropolitan  areas. 

Air  conditioning  people  will  be  interested  in  Mr.  Hoevh’s  comment  that  in  1959 
the  ODCM  will  proceed  with  plans  to  construct  regional  underground  centers.  Mr. 
Hoegh  was  called  before  the  committee  to  testify  concerning  the  adequacy  of  non¬ 
military  mobilization  programs. 

Explaining  the  plan,  he  said  that  “the  7 14 -million  Americans  now  in  Federal, 
state  and  local  governments  must  all  have  emergency  assignments  and  be  trained 
and  prepared  to  perform  them.”  He  added  that  survival  in  the  event  of  an  emerg¬ 
ency  will  depend  upon  the  ability  of  Government  to  (1)  establish  lines  of  succes¬ 
sion,  (2)  preserve  essential  records,  (3)  establish  alternate  government  sites  or 
control  centers,  and  (4)  make  full  use  of  government  personnel  and  resources. 

•  Prior  to  the  Iraq  development,  Washington  observers  felt  that  they  could  predict, 
with  reasonable  certainty,  actions  of  a  hurried  Congress  at  adjournment  time.  Just 
how  much  Iraq  is  to  change  the  picture  remains  to  be  seen.  The  betting  was  as 
follows: 

Small  Business.  Both  Senate  and  House  had  approved  continuance  of  the  Small 
Business  Administration  as  a  permanent  agency,  with  the  President  expected  to  sign. 

House  Ways  and  Means  Committee  approved  limited  tax  relief  for  small  busi¬ 
ness.  passing  the  measure  (H.R.  13383)  on  to  the  House  where  Quick  passage  was 
anticipated.  As  introduced,  the  bill  would  (1)  allow  a  special  20%  depreciation 
deduction  up  to  $2000  in  the  first  year  for  depreciable  assets;  (2)  allow  a  deduction 
against  ordinary  income  for  losses  sustained  on  investments  in  small  business;  (3) 
extend  the  net  loss  carryback  from  two  to  three  years;  (4)  increase  the  accumulated 
earnings  credit  from  $60,000  to  $100,000,  and  (5)  allow  payment  of  estate  taxes 
in  10  annual  installments  where  principal  assets  of  the  estate  consist  of  investments 
in  small  firms. 

Approval  of  the  measure  by  the  Senate  and  Administration  is  anticipated. 

Area  Redevelopment.  This  legislation  (S.  3683)  is  designed  to  use  Federal  funds 
to  pump  new  life  into  industrial  and  rural  sections  experiencing  chronic  unemploy¬ 
ment.  Quick  pickup  of  general  business  might  swamp  this  proposal,  which  has 
passed  the  Senate  and  has  been  reported  favorably  by  the  House  Banking  Com¬ 
mittee. 

Equity  Capital.  S.  3651  authorized  $250-million  to  finance  small  business  in¬ 
vestment  companies  through  purchase  of  debentures.  Because  of  small  business 
designation,  measure  is  popular  with  legislators.  May  get  lost  in  adjournment  rush. 

Education  Bills  H.R.  10763  and  H.R.  13247  are  important  to  the  heating  and 
ventilating  equipment  industry  because  they  would  encourage  expansion  of  school 
facilities.  Passage  of  the  former  is  anticipated;  latter  possible.  H.R.  10763  would 
appropriate  $660-million  over  four  years  for  some  23,000  scholarships  for  talented 

(Continued  on  page  8) 
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Without 

Insulation 


» Scientific  Multiple 
Aluminum 


fin  Empty  Roof  Spoco  Would  Bo  The  Best  Insulation 
Against  Summer  Sun,  Were  It  Not  for  Radtation 


Most  summer  heat  flow  through  empty  roof 
space  is  Radiation.  There  is  little  Conduction 
through  low  density  air,  and  no  Convection 
downward. 

Ordinary  materials  may  retard  heat  for  a 
time,  but  store  a  large  amount  of  heat  as  com¬ 
pared  to  empty  space.  More  dense,  there  is 
greater  heat  flow  by  conduction  than  through 
just  air.  Moreover,  their  surfaces  have  a  heat 
ray  absorptivity  and  emissivity  of  over  90% 
and  radiate  heat  into  the  building  through  the 
day,  sometimes  into  the  night. 

The  solution:  Use  a  material  which  has  little 
substance,  whose  surfaces  face  deep  reflective 
air  spaces  and  absorb  and  emit  little  radiation. 

Gold  or  silver  foil  would  be  excellent,  but  tough 
scientific  multiple  aluminum,  which  weighs  but 
^  oz.  per  sq.  ft.,  is  inexpensive  and  almost  as 
good,  with  a  heat  ray  absorptivity  and  emissiv¬ 
ity  of  only  3%. 

Multiple  aluminum  is  almost  impervious 
to  water  vapor  and  is  continuous,  up  to  750  ft. 
long.  Infiltration  under  flanges  is  slight.  The 
scientific  construction  of  multiple  layers  of  alu¬ 
minum,  fiber,  and  air  spaces  minimizes  conden¬ 
sation  formation  on  or  within  this  type  of  insul¬ 
ation.  Its  slight  mass  is  capable  of  little  heat 
storage. 

The  National  Bureau  of  Standards  Booklet 
BMS52,  “Effect  of  Ceiling  Insulation  Upon 
Summer  Comfort”  lists  on  Page  10  the  relative 
effectiveness  of  the  insulations  tested  in  protect¬ 


ing  ceilings  against  summer  heat.  First  in  effec¬ 
tiveness  was  two  layers  of  aluminum  foil  (both 
sides  of  each  layer  reflecting) .  Second  was  full 
thick  (3% -inch)  ordinary  insulation.  (Use 
coupon  to  get  the  booklet  FREE!) 

To  obtain  MAXIMUM,  uniform-depth 
protection  against  heat  loss  and  condensation 
formation,  it  is  necessary  to  use  the  new  edge- 
to-edge  multiple  aluminum  ,  each  sheet  of 
which  stretches  from  joist  to  joist. 

THERMAL  VALUES*.  INFRA  RECTANGULAR  INSULATIONS 
Non  metallic  Insulation  Equivalentst 


UPHEAT 

DOWN-HEAT 

Cost,  Installed* 

TYPE  3 

C.143=2y3" 

0.046=  TVs" 

6^  sq.  ft. 

TYPE  4 

c.io5=3y5" 

0.038=  8%" 

80  sq.  ft. 

TYPE  5 

C.081=4" 

0 .034=9%" 

90  sq.  ft. 

TYPE  6 

C  .068=4%" 

0 .034=9%" 

100  sq.ft. 

TYPE  9 

0.043=  73/4" 

0.029=11% 

"  150  sq.ft. 

Types  1,  2,  7,  8  also  available 
*0etermined  by  method  of  National  Bureau  of  Standards 
in  H.H.F.A.  Research  Paper  32. 
tCalculated  on  basis  of  limiting  thermal  values  cited  in 
Fed.  Specs.  LLL-f-321b;  HH-l-585;  HH-I-S21C;  HH-l-551a. 
{Approximate  cost,  material  and  labor,  new  construction  between  wood  joists. 

CAN  BE  PURCHASED  THROUGH  YOUR  PREFERRED  LOCAL  DEALER 


Infra  Insulation  Inc.,  525  Bway.,  N.  Y.,  N.  Y.  Dept.  V-8 
Please  send  Bureau  of  Standards  Booklet  BMS52 


KIND  OF  BUSINESS 
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WASHINGTON  OVERTONES  (Continued  from  page  6) 


students,  particularly  those  interested  in  sciences.  .H.R.  13247  would  authorize 
$1 -billion  first  year,  increasing  to  $4-billion  during  the  fourth  year,  for  school  con¬ 
struction  and  payment  of  teachers’  salaries. 

CoBunoBity  Fadll^.  House  expected  to  give  favorable  consideration  to  Sen¬ 
ate-passed  bill  (S.  3497)  authorizing  government  loans  up  to  $2-billion  at  lower- 
than-market  interest  rates  to  communities  to  build 'various  community  facilities. 

Sewage  Di^posaL  Possibly  too  far  down  the  line  to  be  in  at  the  finish  is  a  pro¬ 
posal  to  increase  from  $500-million  to  $1 -billion  the  authorized  Federal  grants  to 
municipalities  fcflr  sewage  disposal  construction. 

Onuiibiis  Honsing.  Authority  to  expand  Federal  commitments  in  the  housing 
field  is  authorized  in  S.  4035,  passed  by  die  Senate  and  up  for  expected  favorable 
action  in  the  House.  Possibility  of  a  Presidential  veto  has  been  voi(»d  because  of 
the  diverse  character  of  the  measure. 

As  passed  by  the  Senate,  the  measure  audiorizes  $2,475,000,000  in  appropria¬ 
tions;  a  sul^tantial  cut  from  the  $2,850,000,000  recommended  by  the  Senate  Bank¬ 
ing  Committee. 

One  amendm^t  differed  by  Senator  Capehart  (R-Ind.)  reduced  the  six-year  pro¬ 
gram  of  Federal  grants  for  urban  renewal  and  slum  clearance  to  $1.8-bUlion.  The 
Banking  Committee  had  recommended  $2.1 -billion;  Administration  requested  only 
$  1.3-billion. 

Other  provisions  approved  by  the  Senate  included  authorization  of  direct  loans 
up  to  $  125-million  for  college  classroom  construction,  together  with  a  $250-million 
program  of  guaranteed  loans  for  the  same  purpose;  $400-million  for  regular  college 
housing  loans,  and  $  150-million  for  dir«;t  home  loans  to  veterans.  Adminisration 
had  asked  for  only  $200-million  for  college  housing,  and  nothing  for  direct  loans  to 
veterans.  Such  authorization  was  included  in  the  emergency  housing  bill  passed 
earlier  this  year. 

Senate-passed  measure  also  extends  authority  for  70,000  units  ot  public  hous¬ 
ing  already  authorized  but  not  constructed,  and  adds  an  additional  17,500  units 
starting  July  1,  1959. 

•  Of  interest  are  proposals  made  to  tne  Mouse  Banking  Subcommittee  by  the  Na¬ 
tional  Association  of  Real  Estate  Boards.  NAREB  Spokesman  Walter  J.  Gill  urged 
that  housing  legislation  be  expanded  to  encourage  construction  of  apartments. 

Mr.  Gill  pointed  out  that  while  9,000,000  owner-occupied  dwelling  units  were 
added  between  1950  and  1956,  only  one-mUlion  rental  units  have  been  added  since 
the  end  of  World  War  II. 

•  Suppliers  of  equipment  for  higher-priced  homes  found  a  champion  in  Nels 
Severin,  appearing  before  the  House  Banking  Subcommittee  as  a  representative  of 
the  National  Association  of  Home  Builders.  Mr.  Severin  urged  “that  the  maxi¬ 
mum  mortgage  on  a  one-family  resictence  be  raised  to  $30,000.”  Senate-passed 
housing  bill  would  raise  the  ceiling  to  $22,500  (from  $20,(X)0)  for  a  one-family 
home;  $25,000  for  two-family  home,  and  $30,000  for  a  three-family  home.” 

The  NAHB  spokesman  also  urged  the  subcommittee  to  reduce  the  downpayment 
requirement  to  10%  instead  of  15%  in  the  $13,500  to  $20,0(X)  bracket;  and  to, 
25  %  (from  the  present  30% )  for  values  in  exc^s  of  $30,(X)0. 

•  Producers  and  users  of  oil-burning  equipment  wiU  find  encouragement  in  Wash¬ 
ington’s  belief  that  there  would  be  little  immediate  effect  on  the  United  States  oil 
industry  if  shipments  dt  Iraq  oil  should  be  stopped.  Iraq  has  been  producing  about 
6(X),(X)0  barrels  of  oil  per  ^y  for  export,  principally  to  Western  Europe. 

CR>servers  point  out  that  the  oil  situation  is  not  nearly  as  tight  as  during  the 
Suez  crisis;  that  the  tanker  fleet  is  much  lar^r,  and  ffiat  there  is  unused  produc- 
tlcm  capacity  in  the  United  States,  in  Venezuela,  and  in  Canada. 
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from  Genera!  Chemical  research... 


Latest  Thermodynamic 

Tables  on  gcnetroii  12 


These  new  36-page  tables  offer  a  number  of 
important  advantages  over  tables  previously 
available: 

1 .  Electronic  computation  completely  elimi¬ 
nates  computational  inaccuracies. 

2.  Data  are  the  best  available,  including 
new  thermal  data  based  on  spectroscopic 
measurements. 

3.  The  temperature  range  for  superheat 
properties  has  been  expanded  in  the  most 
useful  ranges;  pressure  intervals  have  been 


GENERAL  CHEMICAL  DIVISION 

40  Rsctsr  Strsst,  Nsw  York  6,  N.Y. 


Dichlorodifluoromethane 

decreased.  Saturated  properties  range  from 
— 150°F  to  215‘’F  in  1°F  intervals.  Super¬ 
heat  properties  range  from  0.1  to  500  psia. 

WRITE  TODAY  (on  business  letterhead, 
please)  for  these  important  tables.  We  will 
be  glad  to  send  you  free  copies. 

ALSO  AVAILABLE!  New  thermodynamic 
tables  released  early  this  year  on  “Genetron” 
Super-Dry  Refrigerants  11  and  22.  If  you 
do  not  already  have  copies  of  these  tables, 
write  for  all  three! 

genetron® 

SUPER-DRY  REFRIGERANTS 
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BRIEFLY  STATED 

ENGINEERING  SOCIETY  NEWS 

In  a  joint  statement  issued  by  the  Councils  of  the 
AMERICAN  SOCIETY  OF  HEATING  AND  AIR-CONDITIONING 
ENGINEERS  and  the  American  society  of  refrigerat¬ 
ing  ENGINEERS,  it  was  announced  they  have  approved 
in  principle  a  method  of  merging  the  two  societies. 
The  ASRE  members  in  attendance  at  their  54th  Annu¬ 
al  Meeting  authorized  submission  of  this  proposal  for 
balloting  by  asre  membership,  E.  R.  Queer,  ashae 
president,  and  Cecil  Boling,  asre  president,  further 
announced  that  present  plans  contemplate  that  the 
proposal  for  a  merger  and  proxy  ballots  will  be  offi¬ 
cially  mailed  to  the  members  of  both  societies  in  late 
October.  Full  particulars  of  the  merger  plan  will  be 
mailed  to  the  members  of  both  ashae  and  asre  by 
ny  September.  Ballots  will  be  taken  in  person  or  by 
proxy  at  the  45th  Semi-Annual  Meeting  of  asre  in 
New  Orleans,  La.,  on  December  1,  1958  and  at  a  spe¬ 
cial  meeting  of  the  ashae  membership  on  December 
1,  1958  .  .  . 

The  Annual  Wolverine  Tube  Diamond  Key  Award 
was  presented  this  year  to  Jack  B.  Chaddock  for  his 
outstanding  technical  paper  in  the  refrigeration  field, 
announced  John  Dumser,  director  of  sales  for  Wolver¬ 
ine  Tube,  division  of  Calumet  &  Hecla,  Inc.  Presented 
annually  since  1940,  this  18th  Diamond  Key  went  to 
Mr.  Chaddock,  associate  professor  of  mechanical  engi¬ 
neering,  Rensselaer  Polytechnic  Institute,  Troy,  N.  Y. ; 
for  his  paper.  Film  Condensation  of  Vapor  in  a  Hori¬ 
zontal  Tube.  Presentation  was  made  at  the  Annual 
Meeting  of  ASRE  .  .  . 

“See  you  in  Atlantic  City!”  is  the  byword  among 
members  of  the  American  society  of  sanitary  engi¬ 
neering,  whose  52nd  Annual  Meeting  takes  place  in 
the  New  Jersey  oceanside  resort  September  20-26. 
Headquarters  hotel,  the  Claridge,  is  one  of  the  new¬ 
est,  featuring  health  baths,  sunny  terraces,  beach,  and 
entertainment.  Registration  fees  are  fifteen  dollars 
for  the  men,  ten  dollars  for  the  ladies,  payable  by 
check  to  William  Sempier,  registration  chairman,  57 
Morris  Place,  Bloomfield,  N.  J.  .  .  . 

G.  R.  Bell,  senior  research  chemist,  Johns-Manville 
Corporation,  addressed  the  members  of  the  New  York 
Chapter  of  the  American  society  of  sanitary  engi¬ 
neering  on  the  subject  of  diatomite  filtering.  Diato- 
mite,  in  general  use  for  a  comparatively  short  period 
of  time,  is  made  from  D.  E.,  a  mineral  refined  from 
natural  water  plant  shell.  Besides  its  increasing  use 
in  industry,  it  has  been  a  big  aid  in  the  booming  swim¬ 
ming  pool  field. 

AMONG  THE  ENGINEERS 

John  I.  Yellott  announces  the  formation  of  JOHN 
YELLOTT  associates  with  headquarters  at  901  West 
El  Caminito,  Phoenix,  Ariz.  A  registered  professional 
engineer  in  Arizona,  Maryland,  and  New  Jersey,  Mr. 
Yellott  will  specialize  in  various  aspects  of  power 
generation  by  steam  and  gas  turbines,  fuel  utilization, 
energy  conversion,  and  particularly  in  applications  of 
solar  energy  to  special  problems  in  space  heating  and 


jBiL 


cooling.  During  1956  and  1957,  he  was  an  assU 
director  of  Stanford  Research  Institute  and  execu 
director  of  the  Association  for  Applied  Solar  Ener 
Prior  to  that,  he  had  been  director  of  research  for 
coal-burning  gas  turbine  program  of  the  Locomo 
Development  Committee,  Bituminous  Coal  Rese 
Inc.,  head  of  the  Department  of  Mechanical  Engin 
ing  and  director  of  the  Institute  of  Gas  Technology 
Illinois  Institute  of  Technology . 

WALTER  LAMBERT,  JR.,  a  registered  professional 
gineer,  announces  opening  of  a  consultant  engin 
ing  office  at  Room  314,  Peoples  Building,  179  Sum 
St.,  Charleston,  W.  Va . 

Charles  H.  Topping,  senior  architectural  and  ci 
consultant,  E.  I.  DuPont  de  Nemours  &  Co.,  Inc., 
unanimously  re-elected  president  of  building  RES 
INSTITUTE,  Washington,  D.  C.  Vice-president  Ha 
L.  Humes,  who  is  vice-president  of  Baldwin-Hill 
was  similarly  honored.  Five  new  members  were  ad 
to  the  BRI  Board  of  Governors.  They  are:  F.  J.  Cl 
vice-president.  Aluminum  Company  of  America;  I 
Chatelain,  president,  American  Institute  of  Archi¬ 
tects;  George  S.  Goodyear,  past-president,  National 
Association  of  Home  Builders;  Mason  G.  Lockwood,; 
Lockwood,  Andrews,  and  Newman;  and  James  B. 
Price,  president.  National  Homes  Corporation.  Other! 
re-appointed  to  serve  additional  three-year  Board 
terms  are:  C.  P.  Bobe,  Bobe  Electric  Company;  Johi 
F.  Hennessy,  president,  Syska  &  Hennessy,  Inc.;  Otti 
Nelson,  Jr.,  vice-president  for  housing.  New  York  Lift 
Insurance  Company;  and  C.  H.  Topping  .  .  . 

Bri  members  planning  trips  abroad  may  find  useful 
a  new  list  of  foreign  building  research  organizations, 
available  from  the  bri  office,  compiled  by  R.  F.  Legg^ 
director  of  Canada’s  Division  of  Building  Research.] 
Address  requests  to  Mrs.  Jean  Houtchens,  Manager, 
Information  Services,  2101  Constitution  Ave.,  Wash-i 
ington  25,  D.  C.  .  .  . 

J.  Verne  Resek  was  re-elected  president  of  OIL  HEA 
INSTITUTE  OF  AMERICA,  INC.,  New  York  City.  Stanley 
Czarnecki,  Fred  Heaney,  and  G.  M.  Marin  are  vice- 
presidents,  while  R.  H.  L.  Becker  is  the  secretary 
treasurer  .  .  . 

James  W.  Staenglen,  building  superintendent  of 
New  York  City’s  Hotel  Roosevelt,  was  elected  pres' 
dent  of  the  New  York  Chapter  #1  of  the  nation 
ASSOCIATION  OF  POWER  ENGINEERS.  NAPE  is  a  f 
ternal  and  educational  organization  with  a  mem 
ship  of  15,000  working  engineers  throughout  the  co 
try.  The  600-member  New  York  chapter  is  the  la 
est.  On  being  elected,  Mr.  Staenglen  noted  that 
organization’s  principal  interest  is  in  providing 
forum  for  membership  discussion  of  problems  a 
ideas.  In  keeping  with  this  spirit,  he  said  that  duri 
his  tenure  he  would  be  largely  concerned  with  su; 
vising  an  evening  educational  program  in  air  con 
tioning  and  refrigeration  problems.  He  further 
served  that  there  are  no  longer  as  many  buildi 
engineers  with  their  own  electrical  and  steam  pla 
as  there  once  were.  However,  as  important  buy 
of  steam  and  electricity  it  behooves  them  to  k 
abreast  of  modern  developments  in  these  engineer! 
areas. 

(Concluded  on  page  14) 
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How  do  you  look  on  length  of  service? 


When  it’s  ventilating  equipment 


For  fans  built  to  satisfy  your  “specs”. . 


Hon  do  you  look  on  length  of  service: 


How  important  is  length  of  service  life  in  ventilating 
equipment?  Is  it  most  important  to  those  who  specify? 
Or  are  there  other  features  that  rate  even  higher? 

We  wanted  to  know  .for  sure.  So  we  retained  an  inde¬ 
pendent  research  organization  to  make  a  nationwide 
survey  among  consulting  mechanical  engineers  to  see  what 


Here’s  why  self -cooled  motors, 

last  a  lifetime 


Surge  of  Power.  All  Ilg  motor  windings  are  Surge-tested  by 
voltages  comparable  to  those  induced  in  power  lines  by  light¬ 
ning.  This  turn-to-turn  voltage  torture  test  reveals  any  winding 
insulation  weakness  or  other  variations  from  specifications. 


Cool  Heads  .  ,  .  and  Hands  call  for  Ilg  self-cooled  motors: 
No  overheating;  no  "shorts”  to  shorten  fan  life.  Ilg-built 
direct-connected  motors  operate  inside  a  casing  .  . .  draw  out¬ 
side  air  through  vent  tube  to  keep  motor  running  clean  and 
cool.  Ilg  permanent-split  capacitor  single-phase  and  3-phase 
motors  have  lower  starting  torque,  permanently  lubricated 
ball  bearings,  no  parts  to  wear,  longer  life. 


Dry  as  Dusf.  Ilg  wound 
motor  cores  have  no 
weak  spots  vulnerable 
to  moisture.  Patented 
Zanderoll  process  pre¬ 
heats  cores,  dips  them 
into  thermosetting  var¬ 
nish,  bakes  them  until 
varnish  sets  and  cures. 
Process  assures  uni¬ 
form  and  complete 
impregnation  of  motor 
windings. 
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consulting  engineers  vote  for  long  life  time  after  time 


they  looked  for  in  ventilating  equipment. 

Results.’  Nearly  75%  of  the  engineers  consulted  placed 
long  life  high  on  their  list  of  "most-looked-for”  qualities. 

Note  below  some  of  the  reasons  why  Ilg  fans  and  ven¬ 
tilators  give  such  long  service  .  .  .  why  Ilg  equipment  has 
built  in  many  of  the  other  points  of  preference — such  as 


quietness  and  vibration-free  operation — asked  for  by  con¬ 
sulting  engineers. 

For  further  details  of  why  Ilg  rates  so  high  with  those 
who  specify,  send  for  Catalog  No.  153  on  propeller  fans, 
Bulletin  No.  257  on  airfoil  centrifugals.  Bulletin  Nos. 
2301  and  2700  on  power  roof  ventilators. 


fans  and  ventilators 
cost  little  to  maintain 


Sirong,  Silent  Type.  Ilg  BC  Airfoil  Centrifugal  Fans  can 
run  at  greater  speed  than  older  types — with  no  increase 
in  sound  level.  Direct-connected  Ilg-built  motors  and 
Airfoil  fan  wheels  rotate  as  a  single  unit  .  .  .  eliminate 
the  need  for  noisy  belts  and  pulleys,  space-wasting  sep¬ 
arate  motor  mountings,  eddy  currents  and  turbulence. 
Sized  for  operations  to  9"  static  pressure. 


specify 


Holds  "Heart"  in  Hands.  Under  the  aluminum  housing  of  this 
Ilg  Power  Roof  Ventilator  "beats”  a  long-lived,  permanently 
lubricated  Ilg  motor  direct-connected  to  Ilg’s  Backward  Curved 
Aluminum  Airfoil  Centrifugal.  Ilg  patented  pressure-type, 
self-cooled  motor  and  motor  compartment  eliminate  heat  build-up 
of  any  type,  assure  longer  motor  life. 


IL.G  ELECTRIC  VENTILATING  COMPANY 

2851  N.  Pulaski  Road,  Chicago  41,  Illinois 
Officas  In  57  Principal  CItlas 
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(Concluded  from  page  10) 

,  BURGEONING  BUSINESS 

WAYNE  AMERICAN  CO.,  and  C.  H.  WHEELER  MFC.  CO., 
both  of  Philadelphia,  Pa.,  have  acquired  the  stock  of 
Carver  Foundry,  Inc.,  Fairview  Village  (near  Norris¬ 
town),  Pa.  Ownership  is  divided  equally  between 
Wayne  and  Wheeler,  the  Carver  firm  to  be  operated 
independently  under  the  joint  supervision  of  both 
stockholders.  Carver  is  a  jobbing  factory,  supplying 
castings.  It  was  acquired  to  assure  a  supply  of  high 
quality  grey  iron  and  non-ferrous  castings  for  industry 
in  its  area  .  .  . 

The  second  of  two  continuous  weld  pipe  mills  has 
been  put  into  operation  by  JONES  &  laughlin  steel 
corporation’s  tubular  division,  to  round  out  the 
current  expansion  program  at  the  company’s  Ali- 
quippa,  Pa.,  Works.  The  mill  just  put  into  operation 
is  capable  of  producing  welded  pipe  in  a  nominal 
size  range  of  1V4  through  4  inches.  The  first  mill, 
completed  in  1957,  has  a  size  range  Vz  through  2 
inches.  J&L  pipe  is  used  in  plumbing,  heating,  and  in 
oil  and  gas  distribution  lines,  and  for  a  wide  variety 
of  industrial  uses,  and  also  in  sprinkler  systems,  air 
conditioning,  for  prime  electrical  conduit,  refrigera¬ 
tion,  and  structural  purposes  .  .  . 

Augmented  facilities  for  immediate  product  deliv¬ 
ery,  application  engineering,  and  service  in  the  South¬ 
ern  California  area  are  combined  by  LOUis  allis  co., 
Milwaukee,  Wis.,  in  a  newly  completed  district  office 
and  warehouse  building  at  4405  E.  Olympic  Blvd., 
Los  Angeles,  Calif.  The  8000  sq  ft,  one-story  struc¬ 
ture  brings  under  one  roof  the  administrative,  sales, 
and  service  sections  of  the  company  which  had  been  in 
separate  rented  quarters  in  Los  Angeles.  The  new 
facility  will  stock  a  complete  line  of  standard  and 
special  motors,  including  vertical  hollow  shaft  motors 
for  deep  well  pumps  and  close  coupled  pump  motors 
which  are  particularly  adapted  to  irrigation  and  agri¬ 
cultural  applications.  Grover  Brown  is  manager. 

DUNHAM-BUSH,  INC.,  is  moving  operations  of  its 
subsidiary,  THE  BRUNNER  CO.,  from  Gainesville,  Ga., 
to  the  company’s  West  Hartford,  Conn.,  plant.  Man¬ 
ufacture  of  motor  compressors  and  semi-hermetic  con¬ 
densing  units  will  be  transferred  in  its  entirety.  The 
shift  is  described  as  another  major  step  in  the  com¬ 
pany’s  long-range  plans  to  streamline  production.  All 
sheet  metal  forming  and  coil  production  has  already 
been  moved  from  West  Hartford  to  Michigan  City, 
Ind.;  and  open  type  condensing  manufacturing  from 
Utica,  N.  Y.,  to  West  Hartford  .  .  . 

WESTINGHOUSE  ELECTRIC  CORPORATION  has  trans¬ 
ferred  responsibility  for  manufacturing  and  marketing 
of  electric  heating  equipment  from  Sunnyvale,  Calif., 
to  its  air  conditioning  division  at  Staunton,  Va.  The 
reason  is  that  the  company  finds  electric  heating 
equipment  more  closely  associated  with  activities  of 
its  air  conditioning  division  than  with  those  of  the 
Sunnyvale  division  .  .  . 

Establishment  of  a  nuclear  energy  and  power  plant 
section  of  the  sales  development  department  and  ap¬ 
pointment  of  Frank  S.  Briggs  as  manager  were  an¬ 


nounced  by  TUBE  TURNS,  Louisville,  Ky.,  a  division  of 
Chemetron  Corporation.  The  growing  importance  and 
sales  potential  of  this  specialized  field  of  piping  led  to 
the  creation  of  the  separate  new  section. 

WITH  THE  MANUFACTURERS'  PERSONNEL 

J.  C.  Smith  is  appointed  sales  manager  of  OTM  COR¬ 
PORATION,  Houston,  Tex.,  manufacturer  of  pipe  fittings 
and  flanges.  He  is  in  charge  of  main  and  branch  sales 
offices  as  well  as  personnel.  Since  1952,  Mr.  Smith 
has  worked  in  practically  every  department  of  the 
company  and  is  familmr  with  the  operation  of  those 
departments  and  the  operational  procedures  of  the  en¬ 
tire  company  .  .  .  Election  of  Robin  A.  Bell  as  presi¬ 
dent  of  two  JANITROL  divisions  in  Columbus,  Ohio, 
and  executive  vice-president  of  SURFACE  combustion 
CORP.,  Toledo,  Ohio,  was  announced.  Henry  M.  Heyn 
was  elected  president  of  the  corporation,  succeeding 
Frank  H.  Adams,  who  died  on  Easter  Sunday.  Mr. 
Heyn  was  also  elected  president  of  the  Industrial  Di¬ 
vision,  in  Toledo  .  .  . 

ILG  ELECTRIC  VENTILATING  CO.,  Chicago,  Ill.,  an¬ 
nounces  appointment  of  A.  Phelps  Langtry  as  sales  en¬ 
gineer  to  the  Chicago  office  .  .  .  Illinois  engineering 
CO.,  a  wholly-owned  subsidiary  of  American  Air  Filter 
Co.,  Louisville,  Ky.,  has  elected  John  J.  Willis  a  vice- 
president  of  the  Chicago  firm.  He  will  continue  to 
serve  as  sales  manager  .  .  .  Herbert  L.  Wagner,  for¬ 
merly  vice-president,  engineering,  is  appointed  vice- 
president  and  general  manager,  Detroit  stoker  co., 
Monroe,  Mich.  .  .  . 

Gordon  K.  Stebbins  has  been  appointed  manager  of 
engineering,  APPLIANCE  CONTROL  dept.,  general  elec¬ 
tric  CO.,  Morrison,  Ill.  He  comes  from  the  Weather- 
tron  department  .  .  .  Promotion  of  Jack  D.  Tolliver 
to  the  newly  established  position  of  sales  manager  for 
the  Eastern  region  was  announced  by  tube  turns, 
Louisville,  Ky.  .  .  .  Appointment  of  Fred  J.  Watt  as 
assistant  to  the  president  of  PATTERSON-KEa<LEY  CO., 
INC.,  East  Stroudsburg,  Pa.,  places  him  in  a  position 
of  responsibility  for  original  equipment  sales  of  re¬ 
frigeration  and  air  conditioning  equipment,  as  well  as 
the  company’s  general  line  of  heat  exchangers.  He 
comes  from  Worthington  Corporation  .  .  . 

A.  M.  BYERS  CO.,  Pittsburgh,  Pa.,  announced  the  ap¬ 
pointment  of  ten  field  service  engineers  to  their  sales 
force.  They  are:  R.  E.  Beisler  and  R.  Spurgin,  Chi¬ 
cago;  N.  J.  Cremonese,  Silver  Springs,  Md.;  G.  F. 
Grey  and  W.  O.  Williams,  Houston,  Tex.;  M.  E.  Han¬ 
ley,  New  York  City;  L.  H.  Hawks,  Boston,  Mass.; 
E.  M.  Jones,  Pensacola,  Fla.;  K.  E.  McDonald,  Cleve¬ 
land,  Ohio;  and  L.  L.  Swaney,  Pittsburgh,  Pa.  .  .  . 
Harry  J.  Paulus  is  appointed  to  the  newly  created 
post  of  manager  of  building  products  sales  for  the 
fiber  glass  division  of  PITTSBURGH  plate  glass  co., 
Pittsburgh,  Pa.  .  .  . 

R.  H.  Keith,  has  joined  dryer  electric  corp., 
Brooklyn,  N.  Y.,  as  application  engineering  consultant 
for  the  company’s  tubular  centrifugal  fan  program. 
He  was  formerly  eastern  district  manager  of  West- 
inghouse  Electric’s  Sturtevant  Division.  From  1920 
to  1926  he  worked  with  Clifford  M.  Holland  in  select¬ 
ing  the  fans  and  installing  the  ventilating  system  for 
the  Holland  Tunnel  under  the  Hudson  River. 
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Aerofin 

Stnooth-^Fin  Coils  offer  you 


Greater  Heat  Transfer 

per  sq.  ft*  of  face  area 

Lower  Airway  Resistance 

—  less  power  per  c.f.m. 

Aerofin  smooth  fins  can  be  spaced  as  closely  as  14  per  inch  with 
low  air  friction.  Consequently,  the  heat-exchange  capacity  per 
square  foot  of  face  area  is  extremely  high,  and  the  use  of  high  air 
velocities  entirely  practical.  Tapered  fin  construction  provides 
ample  tube-contact  surface  so  that  the  entire  fin  becomes  efiFective 
transfer  surface.  Standardized  encased  units  arranged  for  simple, 
quick,  economical  installation. 


OFIN  CoftPORATION 


101  Greenway  Ave.,  Syracuse  3,  N.  Y. 

Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

Write  for  Bulletin  S-55  request. 


^Jrontier6 


I 


•  Electronic  refrigeration,  locked  in  the  laboratory  since  its  theoretical  discovery 
in  1934,  was  unveiled  r«»ntly  in  practical  form  %  Westinghouse  Electric  Corp. 
At  Atlantic  City,  N.  J.,  the  company  showed  a  device  that  bodi  cools  and  heats 
a  baby’s  bottle  automatically,  and  a  mobile  hostess  cart  with  both  refrigeration  and 
oven  a>mpartments.  The  principle  is  the  creation  of  heat  or  coldness  by  passing 
electricity  through  jimctions  of  two  dissimilar  materials.  Temperature  varies 
according  to  the  current’s  direction,  and  results  in  vibrationless  refrigeration  with 
no  moving  parts. 


•  The  oyster  and  his  sea-going  kin  can  help  the  scientist  solve  chemical  reactions 
for  industry.  Dr.  Qifford  C-  Furnas,  chancellor  of  the  University  of  Buffalo,  de¬ 
clared  in  delivery  of  the  Charles  M.  Schwab  Memorial  Lecture  at  a  meeting  of 
the  American  Iron  and  Steel  Institute.  The  commonplace  oyster.  Dr.  Furnas  noted, 
acts  “like  a  pickpocket  in  a  mob”  in  its  uncanny  ability  to  pick  copper  atoms  out 
of  sea  water  and  concentrate  them  inside  its  body  by  a  thousand  times.  The 
lobster  does  the  same  thing  with  iodine,  he  added.  It  was  suggested  that  as  the 
world’s  demand  for  energy  booms  in  coming  decades,  the  oyster’s  key  to  picking 
the  one  desired  molecule  out  of  a  million  may  lead  to  developing  a  process  where¬ 
by  a  variety  of  concentrated  minerals  could  be  obtained  from  sea  water. 


I 

I 


•  The  United  States  Atomic  Energy  Commission  has  begun  a  scientific  study  in 
Alaska,  looking  toward  use  of  “clean”  H-bomb  blasts  to  create  a  deep-water 
harbor  in  the  northern  part  of  the  new  forty-ninth  state.  Such  a  project,  which 
would  be  the  first  to  utilize  results  of  the  A.E.C.’s  “Project  Plowshare”,  aimed  at 
the  creation  of  a  commercially  useful  variant  of  the  hydrogen  bomb,  is  now  in  the 
making  according  to  Monsanto  Chemical  Co.  By  controlling  radioactivity  of 
nuclear  explcMsions,  it  is  believed  entirely  possible  to  carve  a  300-ft  deep  harbor 
and  entrance  channel  in  ice-blocked  northern  Alaska  by  means  of  four  carefully 
spaced  hydrogen  charts. 


^  A  new  syst^  of  automatic  disposal  of  toilet  refuse  by  means  of  negative 
pressure  and  vacuum  transport  has  been  developed  by  the  Swedish  engineer,  Joel 
Liljendahl.  With  an  eye  to  both  combatting  water  pollution  and  reducing  water 
consumption,  Mr.  Liljendahl  proposes  to  conduct  separately  the  bath,  dishwashing, 
and  laundry  water  to  the  recipient  lake  or  river,  while  the  toilet  refuse  is  removed 
imder  vacuum  with  a  minimum  amount  of,  or  possibly  entirely  without,  rinsing 
water.  Plastic  tubes  are  substituted  for  conventional  cast  iron  pipes.  Pitch  of 
pipes  is  of  no  importance;  the  waste  material  can  climb  uphill  if  necessary.  Toilet 
refuse  is  conducted  to  special  collection  tanks  where  it  can  be  disposed  of  by  com¬ 
bustion  or  utilized  in  some  manner. 


•  Two  scientists  in  General  Electric  Research  Lab’s  Physical  Chemical  section 
questioned  some  strange  discoveries  reported  by  a  group  of  research  workers  at 
the  University  of  Cincinnati.  WhUe  investigating  the  behavior  of  insulating  liquids 
in  the  presence  of  strong  electric  fields,  this  group  had  develc^d  a  dielectric  pump 
that  operated  on  direct-current  high  voltage.  The  pump  construction  consisted  of 
two  pieces  of  metallic  screen  material  supported  in  a  parallel-plate  arrangement. 
When  such  an  assembly  was  immersed  in  an  insulating  liquid  and  a  d-c  voltage 
applied  across  the  electrodes,  it  was  reported  that  the  liquid  moved  in  a  direction 
perpendicular  to  the  screen’s  tsax.  Finding  no  rational  explanation  for  any  pump¬ 
ing  action  in  an  ideal  dielectric  fluid,  the  G.E.  scientists  investigated  and  found 
the  dielectric  pump  described  was  actually  a  dust  pump.  Even  liquids  designated 
chemically  pure  usually  contain  large  amounts  of  suspended  dust.  Movement  of 
inherently  negative  dust  particles  toward  anode,  upon  application  of  electric  field, 
draped  along  liquid  molecules,  thus  giving  rise  to  pumping  action. 
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Remove  coupler  shield 


No  feature  is  so  important  in  a  circulated  water  heating  or  cooling 
system  pump  as  quiet  operation!  Transmission  of  pump  noise 
through  the  piping  can  ruin  the  most  carefully  installed  system. 

B&G  Universal  Pumps  meet  this  challenge.  They  are  engineered 
and  biult  to  satisfy  in  every  detail  the  exacting  demands  of  circu¬ 
lated  water  heating  and  cooling  systems... distinguished  by  numer¬ 
ous  featinres  which  assure  silent,  vibrationless  operation. 

Universal  Pump  motors,  for  example,  are  specially  constructed 
and  selected  for  extra-quiet  operation.  Long  sleeve  bearings  are  used 
in  both  motor  and  pump — another  assurance  of  silent,  vibrationless 

operation  and  long  life  of  both 
pump  and  motor.  The  oversized 
shaft  is  made  of  special  alloy  steel, 
with  an  integral,  heat-treated 
thrust  collar  to  absorb  end-thrust. 
Water  leakage  is  prevented  by  the 
diamond-hard  "Remite”  mechani¬ 
cal  seal... a  B&G  development. 

Note,  too,  how  vertical  split  case 
construction  with  removable  bear¬ 
ing  frame  permits  easy  servicing 
without  breaking  pipe  connections. 

B&G  BOOSTER 

B&G  Booster  pumps  are  in-line 
units  with  the  same  features  which 
distinguish  the  Universal  Pump. 
Nearly 3,000,000 have  been  installed! 


B&G 


UNIVERSAL  PUMP 

..  .featuring  vertical  split  case  design 


Lift  out  entire  bearing  frame 
and  impeller 


DESIGNED  FOR 

WHISPER-QUIET 


VIBRATIONLESS  OPERATION 


Bell  &  Gossett 


D«pt.  FJ-4  Morton  Grovo,  Illinois 

Canadian  Uctnstt:  S.A,  Armiirong  Ltd.,1400  O’Connor  Drho.Toronfo  16,  Ontario 
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Remove  volute  cover  cap  screws 


Slide  coupler  off  the  shafts 


Loosen  coupler  set  screws 


Air  ConaWning  «or 


Texas  Instruments'  industrial  Instrumentation  Division 
building  in  Houston,  Texas. 


Texas  Instruments'  building  at  6000  Lemmon  Avenue, 
Dallas,  Texas,  manufacturing  location  of  90%  of  the 
v^orld's  silicon  transistors. 


■ 


Texas  Instruments  Incorporated,  a  leader 
in  precision  electronics  and  semiconductor 
fields,  installed  Thermal  Engineering  air 
conditioning  equipment  in  its  new  Industrial 
Instrumentation  division  plant  in  Houston 
and  in  the  latest  addition  to  its  main  plant 
in  Dallas,  both  projects  being  part  of  a 
continuing  multimillion  dollar  TI  expansion. 

Thermal  Engineering  manufactures  a 
complete  line  of  horizontal  and  vertical  air 
conditioners  to  fit  into  every  architectural 


plan  in  every  climate.  Superior  Thermal 
equipment  includes  central  plant  and  multi¬ 
zone  units,  sprayed  coil  units,  heating  and 
ventilating  units,  heating  and  cooling  coils, 
and  air-cooled  condensers.  Write  for  com¬ 
plete,  detailed  catalog. 

Agents  in  principal  cities. 
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Ooooo  OOOOOOOOOOOO  OOOO® 


How  to  keep  the  Fountain  of  Youth  from  Aging. . . 


qOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOo 


fastidious 


Oooooooooooooooooooooooooooooooo® 


Lewin-Mathes  Seamless  Copper  Tube  and  Pipe 
showers  its  benefits  in  a  piure,  steady  stream  on  a 
little  girl.  And  decades  later,  it  show  equal 
regard  for  her  grandchild. 

Through  the  years,  the  Lewin-Mathes  installation 
performs  like  new  without  maintenance  because — 
as  Copper  Tube  Specialists — we  build  Copper’s  re¬ 
sistance  to  everything  except  fiow.  Lewin-Mathes* 
fastidious-minded  inspectors  —  at  every  operation 
throughout  our  completely  integrated  plant — demand 
shiny  smooth  surfaces  inside  as  weU  as  outside 
our  products. 

When  installing  piping  materials,  be  smre  that  your 
first  cost  is  your  last  cost.  Ask  your  architect,  de¬ 
signer  or  engineer  to  specify  Lewin-Mathes. 


LEWIN  MATHES 


SAINT  LOUIS,  MISSOURI 

COPPER  AND  BRASS  TUBE  PIPE  AND  ROD 
DIVISION  OF  CERRO  DE  PASCO  CORP, 
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YUBA 


FUEL  OIL  PREHEATERS 

Healing  of  fuel  oil  proporot  it  properly  for  complete  combustion 
in  the  burner.  Work  done  by  o  good  preheater,  such 
os  ADSCO  Type  “P",  permits  the  use  of  heavier 
grade,  less  costly  fuel  oil. 


INSTANTANEOUS  WATER  HEATERS 

Furnished  os  either  steam  lube  or  vroter  tube  type.  Of  simple  U-bend 
design  with  removable  element.  For  healing  domestic 
or  process  water.  Also  used  os  o  convertor  for  space  heating. 


SUCTION  OIL  HEATERS 

Compact,  economical  heaters.  For  use  instead  of  pipe  ceils 
in  bottom  of  tank.  Only  oil  to  be  pumped  is  healed.  Furnished  with 
nozzle  for  welding  to  tank  or  with  flange  for  bolting. 


for  complete  heating 

EXPANSION  JOINTS 

ADSCO  Ceiruflex  Packless  Expansion  Joints  require  no  maintenance  and 
cost  less  than  pipe  bends.  Sizes  to  54".  For  pressures  to  300  psi 
and  higher,  temperatures  to  1 600F.  Various  designs  for  special  purposes. 

ADSCO  also  mokes  slip-type  joints  with  long  traverses  and 
rigidly  guided  slips  for  high  and  low  pressures  and  temperatures. 


PIPE  LINE  ACCEffORIES 

Pipe  alignment  guides  insure  straight  movement  of 
pipe  into  expansion  joint.  Pipe  anchors,  for 
underground  pipe  lines,  withstand 
full  thrust  of  piping. 


ADSCO  DIVISION 


aO  MILBURN  STREET  ^ 
aUPPALO  12,  NEW  YORK 


YUBA  CONSOLIDATED  INDUSTRIES,  INC. 
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* 

The  family  has  grown! 

„..fff  size... in  importance 

The  addition  of  a  new  and  finer  McDonnell  2>inch  valve  rounds 
out  a  line  of  safety  relief  valves  for  hot  water  space  heating  boilers 
that  fulfills  a  vital  need  supremely  well. 

To  know  how  true  this  is  go  back  over  the  modern  history  of 
relief  valves.  With  the  rapid  increase  in  closed  systems,  casualty 
companies,  the  National  Board,  and  others  concerned  with  boiler 
and  neater  safety  went  to  work  .  .  .  and  the  net  result  was  today’s 
commendable  A.S.M.E.  Boiler  Code  calling  for  certified  Btu>rated 
relief  valves. 

Closely  following  this  work,  McDonnell  &  Miller  developed 
the  first  of  all  Btu>rated  relief  valves.  They  were  not  only  first  into 
the  field;  they  are  still  first.  They  not  only  conform  to  the  letter  of 
the  code;  they  go  beyond  this:  introduce  new  standards  of  their  own. 

Hew  Bulletin  P-33  gives  up-to-the-minute  facts 

•  A  new  bulletin  shows  why  and  how  the  entire  rated  capacity  of 
McDonnell  Relief  Valves  is  obtained  without  diaphragms  or 
other  auxiliary  lifting  devices. 

•  It  shows  how  this  operation — this  operation  so  basic  to  safety 
—is  ideally  accomplished  by  using  specially  calibrated  "low  rate" 
springs,  matched  to  disc  area  to  give  smooth  precise  lift  and  tight 
closure. 

•  It  explains  the  widely  adopted  McDonnell  principle  of  progres¬ 
sive  settings  that  keeps  discharge  in  step  with  function  .  .  .  small 
valve  relieving  normal  expansion;  large  stand-by  valve  ready  for 
the  emergency. 

These  and  many  more  significant  facts  are  covered  in  the  bulletin. 
Note  the  accompanying  table  listing  a  valve  for  practically  every 
boiler — McDonnell  quality  straight  across  the  board. 


MCDONNELL  &  MILLER,  fnc. 

3500  N.  Spauldins  Ava.,  Chicago  It,  III. 


MSDONHELL 


For  Hot  Water  Space  Heating  Boilers 


McDonnell 
Volvo  No. 

Boiler  Sice 
Btu./hr. 

230-%  IN.-30 

303.000 

240-%  IN.-30 

513,000 

230-1  IN.-30 

743,400 

240-1  IN.-30 

910,000 

230-1  ’A  IN.-30 

1,025,100 

240-1  '/a  IN.-30 

1,560,000 

240M-3 

2,313,000 

240M-4 

2710,000 

240-2  IN.-30* 

3,130,000 

240-2  IN.-36* 

3,550,000 

Send  me  a  copy  of  new  Bulletinr-33  covering  McDonnell 
Safety  Relief  Valves  for  hot  water  space  heating  boilers. 


COMPANY  NAME. 


STREET  ADDRESS. 


CITY,  ZONE  &  STATE. 


KrameR 


UNECON 


for 


UNLIMITED 

TONNAGE 


. . . 


Kramer  Unicon  has  brought  a  new  era  into 
the  industry.  With  more  than  20  years  of 
unique  practical  experience  and  know-how 
in  dry  condensing,  Kramer  again  offers  new 
avenues  of  opportunity  to  the  air  condition¬ 
ing  and  refrigeration  industry. 

Unicon  now  has  no  capacity  limit.  Standard 
Unicon  systems  up  to  540  tons  are  now 
cataloged  for  the  first  time. 

Unicons  for  heat  pump  applications  are 
now  also  available  with  no  horsepower 
limitations. 


Kramer  engineering  and  design  has  proven 
that  the  Unicon  can  move  large  volumes  of 
air  with  extreme  quietness. 

Unicon  has  long  proven  by  actual  exper¬ 
ience  that  it  is  free  from  fouling  or  corrosion 
and  requires  practically  no  maintenance. 

The  total  operating  weight  per  ton  for 
Unicon  is  very  low,  resulting  in  minimum 
platform  and  reinforcement  requirements. 

Unicon  space  requirements  are  surprisingly 
small;  a  3(K>  ton  system  requires  only 
15'  X  14'  floor  space  and  is  12'  high. 


WRITE  FOR  BULLETIN  U-391 


KRAMER  TRENTON  CO. -Trenton  5,  N.l 

44  YEARS  OF  CONTINUOUS  ACHIEVEMENT  IN  HEAT  TRANSFER 
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"TM"  Turbine 

Send  for  Bulletin  No.  17 


Vacuum 
Duplex  Unit 


5f> 


‘AV** 


"CVS"  Duplex  Unit 
Send  for  Bulletin  21-B 


"HS"  Condensate 

Send  for  Bulletin  No.  14-A 


SKIDMORE 


For  Complete  information  caii 
or  write  your  nearest  Skid¬ 
more  Pump  Representative. 


"UV"  Condensate 
Send  for 
Bulletin  No. 
19-A 


CORPORATION 

ST.  JOSEPH,  MICH. 


Belt  Drive  Centrifugal 
Roof  Ventilator 


Recommended  for  their  high  quality, 
ease  of  instaiiation,  iow  maintenance 
cost,  trouble-free  operation, 
space-saying  features,  and 
blower-like  performance.  . 


Propeller-Type  Power 
Roof  Ventilotor 


Peerless  Electric  Roof  Ventilators  offer  engineers, 
architects,  contractors  and  users  AMCA  rated  units 
that  embody  sturdiness,  high  performance  ratings, 
and  low  noise  levels.  They  are  particularly  suited 
for  public  buildings,  industrial  plants,  hospitals, 
churches,  schools,  and  other  similar  applications. 


Sizes  range  from  12"  to  60"  wheels; 
640  to  45,000  c.f.m.,  depending  upon  the 
unit  selected.  Peerless  Electric  Roof  Ven¬ 
tilators  are  built  of  16  gage  steel,  or 
heavier,  to  last  the  life  of  the  building. 
They  fit  all  standard  curb  sizes.  Matching 
wheel  cones  accurately  fit  venturi  inlet  for 
quieter  operation  .  .  .  smoother  air 
movement. 


Direct  Drive  Centrifuged 
Roof  Ventilator 


Writ*  for  Completo  Line  Catalogs 


Charter  Member  of  the  Air  Moving  and  Conditioning  Association,  Inc.  (AMCA) 


FAN  AND  BLOWER  DIVISION 


COMPANY 

I40C  W.  MARKET  ST.  •  WARREN,  OHIO 
FANS  •  BLOWERS  •  ELECTRIC  MOTORS 


SWEEr 
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Here’s  why  this  is  important:  Fungus  growth  on  cool¬ 
ing  tower  wood  fill  very  often  can  accumulate  to  the 
extent  that  it  actually  obstructs  air  flow  through  the 
tower.  This  reduces  tower  capacity  and  affects  per¬ 
formance  of  the  refrigeration  or  air  conditioning 
equipment  involved.  In  severe  cases,  the  wood  will  rot 
and  cause  tower  failure. 

TnaHd  Dmekings— For  positive  protection  against  such 
harmful  effects,  Halstead  &  Mitchell  subjects  the  wood 
deck  material  used  in  all  H&M  cooling  towers  to  a 
special,  pressure  creosote  treatment.  That’s  why  only 
Halstead  &  Mitchell  offers  a  20-Year  Guarantee  on 
the  wetted  deck  against  failure  due  to  rotting  or  attack 
by  fungus.  Original  tower  capacity  is  maintained,  and 
that  reliability  is  what  cooling  tower  purchasers  need. 

Anti-Corrosion,  Plastic  Coofings— Halstead  &  Mitchell 
Cooling  Towers  have  many  other  design  features  that 
increase  tower  life  and  keep  maintenance  costs  to  a 
minimum.  For  instance,  the  cooling  tower  casings  are 
completely  protected  against  corrosion  by  separate 
plastic  coatings  of  Vinsynite,  Vinyl  Zinc  Chromate, 
and  chlorinated  rubber,  after  assembly.  Every  edge, 
every  comer,  is  sealed  against  rust. 


Pormanontly  Soalod  Boatings  —  Another  example,  fan 
bearings  are  permanently  lubricated  and  sealed.  Dam¬ 
aging  moisture  is  kept  out.  Maintenance  and  periodic 
greasing  are  eliminated. 

H&M  Cooling  Towers  are  available  in  capacities  of 
2  thru  125  tons.  Types  include  propeller  fan,  centri¬ 
fugal  fan  and  take-apart  models.  See  your  local  whole¬ 
saler,  or  write  for  more  information.  Halstead  & 
Mitchell,  Bessemer  Building,  Pittsburgh  22,  Pa. 


ndSdiMcheU 


COOLING  TOWERS  •  WATER-COOLED  CONDENSERS 
AIR-COOLED  CONDENSERS  •  FINNED  COILS 
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PRE-ENGINEERED’  VENTILATION 


—  another  example  of  how  you 
benefit  when  you  install  American 
Blower  ventilating  equipment 

Show  your  prospects  how  to  improve 
employee  efficiency  and  morale  quickly, 
economically.  Sell  them  good  ventilation, 
pre-engineered  by  American  Blower. 

Sales  point:  No  on-the-job  engineering 
is  needed  when  your  customers  ventilate 
with  American  Blower  equipment.  Our 
engineers  already  have  designed  and 
tested  a  fan  exactly  right  for  any  jol).  So 
it’s  easy  to  pick  the  proper  model  directly 
from  the  catalog.  And  you  offer  buyers 
even  more: 

•  Packaged  ventilation  —  Complete, 
ready  to  use.  Fast,  economical  installation. 

•  "Off-the-shelf"  delivery  —  Fast  serv¬ 
ice  from  local  stocks  on  most  models. 

•  Certified  Ratings  —  Air  deliveries 
meet  rigid  standard  test  codes. 

Ring  up  more  sales  with  the  complete 
line  of  American  Blower  fans  for  every 
ventilating  job.  Bonus:  equipment  selec¬ 
tion  assistance  from  one  of  our  73  branch 
V  offices.  For  details,  write:  American- 
Standard,*  American 
Blower  Division,  Detroit  32, 

Mich.  In  Canada:  Canadian 
Sirocco  products,  Windsor, 

Ontario. 


It  pays  to  standardize  on  American  Blower! 


Power  Roof  Ventilators  —  available 
through  American  Blower  branches. 


Utility  Sets  —  Direct  drive,  sizes  3' 
to  1214":  V-belt  drive,  9"  to  36" 


Ventura  Fans  —  quiet,  efficient,  eco¬ 
nomical.  Sizes  from  10"  to  30". 


and  are  trademarks  of  American  Radiator  &  Standard  Sanitary  Corporation. 


Ij^LyAMERicAN-^tandard 


PREMIUM  QUALITY -MODERATELY  PRICED 


From  virgin  ingot  to  packaged 
valve-under  one  roof 

At  Hammond  every  step  in  the  manufacture  of  bronze  valves 
—from  the  melting  of  the  certified  bronze  ingot  down  to  final 
individual  testing  and  packaging— is  performed  in  one  modern 
factory. 

Each  manufacturing  step  is  conducted  under  rigorous  con¬ 
trols  to  insure  that  every  valve  meets  Hammond’s  reputation 
for  quality  second  to  none  in  the  valve  industry.  Modern 
"automation”  methods  and  high  volume  permit  manufac¬ 
turing  economies  which  allow  Hammond  valves  to  be  sold 
at  moderate  prices  for  valves  of  outstanding  quality. 

,  Hammond  is  one  of  the  world’s  largest  producers  of  bronze 
valves— and  bronze  valves  are  our  only  product.  As  such, 
they  get  the  imdivided  attention  of  an  outstanding  engineer¬ 
ing  staff  .  .  .  are  not  relegated  to  a  secondary  position. 
Hammond  engineers  have  developed  over  550  different  bronze 
valve  designs . . .  which  means  you  can  get  a  Hammond  valve 
especially  suited  to  your  particxilar  flow  control  requirements. 


A  new  catalog  No.  158,  describes  Hammond’s 
complete  line,  contains  valve  number  comparison 
charts  and  other  engineering  data.  Write  today 
to  Hammond  Brass  Works,  Hammond,  Indiana. 


Lr  n  I  nSliii'  ■  V'  'Milt  •  ‘  ■- 


Hammond  Number  626  gate  valve  has  rising 
stem,  double  wedge  disc.  Sturdily  designed  for 
heavy-duty  industrial,  commercial  and  original 
equipment  application,  to  150  lbs.  steam,  300 
lbs.  w.o.g. 


HAMMOND  Brite-KOTE®  BRONZE  VALVES 
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PULL  IT— see  how  strong  Pittsburgh  Superfine  is!  It’s 
built  to  last  wherever  you  install  it.  it  retains  this  same 
strength  indefinitely.  Won't  disintegrate  or  rot  with  age. 


GIVE  IT  A  BEATING  —  and  see  how  Pittsburgh 

Superfine  absorbs  the  shock,  and  comes  back.  Pittsburgh 
Superfine  loves  rough  handling. 


PRESS  IT— and  see  how  R  returns  to  its  original  shape; 

You  can  compress  Pittsburgh  Superfine  for  long  periods  of 
time,  yet  R  will  always  spring  back  to  its  former  shapel 


PITTSBURGH  SUPERFINE 

FIBER  GLASS  IS  great  for  insulating 


against  heat  or  c'old  or  noise.  It’s  light- 
vveiglit.  euts  easily  to  t:orreet  size  ...  is 
rot-proof,  lire-resistant  .  .  .  handles  easily, 
avoids  skin  irritation  .  .  .  saves  installatioii 


time.  'Fry  it! 

For  complete  information  on  Pittsburgh 
Suj)eiiine,  call  your  nearest  PPd  Sales 
Offii'e.  or  write  to  Pittsburgh  Plate  (Hass 
('(jmpany.  Fiber  (Hass  Division.  One 
Oateieay  ('enter.  Pittsburgh  22.  Penna. 


PinSBURGH  SUPERFINE  INSULATION  IS  A  PRODUCT  OF  THE  FIBER  GLASS  DIVISION  OF  PinSBURGH  PLATE  GLASS  COMPANY 

Sales  Offices  are  located  in  the  following  cities:  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Detroit  Houston,  Los  Angeles,  Minneapolis,  New  York,  Philadelphia,  Pittsburgh  and  St  Louis 
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The  new  Alee  designed 
V  COHTOUR  POWER  ASSEMBLY 

Reduces  extreme  and  unnecessary  flexing 
of  the  diaphragm.  Increases  diaphragm 
life  as  much  as  10  times  over  other  designs. 
Standard  construction  on  all  ALCO  “T” 
Series  and  “HTL”  Valves. 


The  new  Alco  designed  RAPID 
RESPONSE  REMOTE  BULB  &  WELL 


•  Reduces  danger  of  floodback 

•  Extra-quick  closing  response 

•  Better  control  over  wider  range  of 
operating  conditions 

•  Economical  to  install  in  package  units 

•  Available  on  all  Alco  Gas  Charged  Valves 
if  specified. 


look  to  Alco  for  advances  in 
refrigerant  controls. 


•  BUY  SECURITY 
•  BUY  QUALITY 
•  BUY  ALCO 


Call  your  Alco  wholesaler. 
Write  for  Bulletin  No.  171-4. 


The  one  complete  line  of  refrigerant  controls;  Thermostatic  Expansion  Valves  •Refrigerant  Distributors 
Solenoid  Valves  Suction  Line  Regulators  •  Flooded  Evaporator  Controls  and  Reversing  Valves 
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MORE  IMPORTANT  CONTRI6UTIONS 


TO  THE  REFRIGERATION  INDUSTRY 


Designed  and  Pioneered  by 


NEW  HIGH-VELOCITY 


Cleaner  air . . .  from  a  smaller  package  . .  .at  lower  cost  I 


30 


Just  look  at  all  the  benefits  built  into  AAF’s 
brand-new  Electro-CELL  High-Velocity  elec¬ 
trostatic  precipitator: 

CLEANER  AIR  —  Efficiencies  up  to  97% 
are  attained,  at  face  velocities  of  350  to  600 
f.p.m.,  using  the  U.  S.  Bureau  of  Standards 
Test  Method. 

SMALLER  SIZE  —  Design  and  installa¬ 
tion  problems  are  greatly  simplified  by  these 
significant  space  savings:  50%  lower  cubic 
requirements,  30%  reduction  in  face  area  as 
compared  with  conventional  units.  And  16% 
shallower  than  other  high-velocity  units. 


LOWER  COST  —  Initial  costs  of  the 
Electro-CELL  are  lower  because  of  reduced 
material  requirements,  simplified  cell  construc¬ 
tion;  installation  costs  are  cut  because  of  fewer 
collector  elements,  built-in  electrical  contacts 
to  eliminate  cell-to-cell  wiring,  and  easier  han¬ 
dling  of  the  smaller  unit.  And  the  user  gets  the 
benefits  of  lowered  power  requirements,  lower 
maintenance  costs  with  automatic  washer,  long¬ 
life  construction,  and  no-moving-parts  opera¬ 
tion. 

Interested?  See  your  nearest  AAF  representa¬ 
tive,  or  write  for  Bulletin  258  for  full  details. 


Illinoit 


mencan 

COH^ANY,  INC. 


Airt 


Haoting  Spaciolliat 


liter 


and  Prwcipitolori 


BETTER  AIR  IS  OUR  BUSINESS 


294  Central  Avenue.  Louisville  8,  Kentucky 
American  Ait  Filter  Canada,  Ltd.,  Mootteal,  P.  Q. 


AAF  Dmt  Control 
Eqoipmont 


Herman  Noiten 
Fropollor  Font 
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Photograph  courtoty  U.  S.  Army 
Enginoort,  Eoitorn  Ocoon  District. 


Architact— Alfrod  Hopkins  Assoc.,  N.  Y. 

Enginaors— Motcolf  &  Eddy,  Boston,  Moss.  &  Guy  B.  Ponaro,  N.  Y. 
Contractors— North  Atlantic  Constructors,  N.  Y. 


summcKftLoc 


SWECT’Sl 

l«CNITCCTUIUU.l 

M  wiin  rat  cart 


Th«  task  of  building  tho  multimillion  dollar  Thulo  Air 
Base  in  Groonland  confronted  the  Army's  Corps  of 
Engineers  with  temperatures  of  40**  below  zero. 

A  Ric-wiL  prefabricated  insulated  system  was  selected 
for  steam  and  return  distribution  lines  to  feed  steam 
from  40  boilers  at  12  different  locations.  After  more 
than  five  years  of  operation  the  complete  system 
has  operated  without  breakdown.  Personnel  who 
man  this  defense  outpost  work  and  live  in  comfort 
comparable  to  stateside  duty ...  truly  a  major  accom¬ 
plishment  considering  Arctic  climatic  conditions. 


Quality  Piping  Sptems . . . 

.of  Exc^tionaUy  High  Thermal  Efficiency 


SINCE  1910 


D  INSULATED  PIPING  SYSTEMS 


BARBERTON,  OHIO 

IN  CANADA:  THE  BxC-WxL  COMPANY  OP  CANADA  LIMITED 


AUGUST.  1958.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


steam  unit  heater  vents 


SUPPLY  VALVES 


MAIN  VENTS 


INVERTED  BUCKET  TRAPS 


HOFFMAN  SPECIALTY  MFO.  CORP.  1700  Wmi  lOth 

SOID  ONIV  THUOUOH  UADMG  WHOUSAIHS  OF  nUMtING  AND  HfATMG  EOlilPMfNT 


f  . 
/ 


Registers  and 
Grilles  are 
tested  and  approved 
by 


T 


.  I 


Laboratories 


© 


5/ 


Writ*  for  Watorioo 
Catalog,  containing 
compteto  data. 


WATERLOO 

REGISTER  CO.,  INC. 

WATBRUeO,  IOWA 


Style  1 VMH  Supply  Register 

One  set  adjustable  vertical  louvres  with  multi¬ 
shutter  damper,  horizontal  blades. 
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Style  2VO  Supply  Register 

Two  sets  of  adjustable  louvres,  front  vertical, 
second  horizontal  with  opposed  damper, 
vertical  blades. 
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I I  I  I  ■■■■■  I  I  I  I 

I I  I  I  ■■■■■  I  I  I  I  . 

I I  I  I  ■■■■■  I  I  I  I 

!■  ■  ■  asaiHeiei  ■  ■  ai 

I  I  I  I  ■■■■■  I  I  I  i 


Stylo  2V  Supply  Grille 

Two  sets  of  adjustable  louvres,  front  vertical, 
rear  horizontal. 


Style  3H  Return  Air  Grille 

One  set  of  horizontal  fins  fixed  down  at  45°  | 
deflection  . . .  Also  available  m  0°. deflection.  ' 

>  *  'i 

■  :  i  -i-'  , 

i  ■ 

WR-IM  ■ 


F’^EGISTERS  •  GRILLES  •  VOLUME  CONTROL  DAMPERS  •  DOOR  VENTILATORS 
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COPPER  TUBE  made  light,  fast  work  of  an  otherwise  tough,  slow  job  of  roughing-in  for  two  new  baths 
on  the  second  floor  of  a  large  old  single-family  house  which  was  renovated  to  make  several  apai  tments. 


“With  copper  tube  and  solder-joint  fittings,  the  over¬ 
head  work  necessary  was  no  problem.  But  think  what 
a  back-breaking,  time-c-onsuming  operation  this  would 
have  been  using  heavier  materials  requiring  threaded 
or  caulked  connections.  And  note  all  the  space  we 


Go  after  profits  in  remodeling  with  time-saving, 
space-saving,  money-saving  COPPER  TUB 


ROUGHING-IN  for  a  bathroom  on  the  third  floor.  Note  small  area 
of  flooring  removed— also  that  only  small  holes  were  needed  in 
the  old  floor  joists  to  install  the  copper  tube  waste  line. 


COPPER  TUBES 
AND  FITTINGS 

AvmllmblB  Through  Plumbing  WhoU 
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saved— thanks  to  trim  copper  tube  and  compact  fittings. 

“I  wish  every  architect,  builder,  and  plumbing  con¬ 
tractor  who  is  skeptical  about  the  value  of  all-copper 
plumbing  could  have  seen  this  job  go  in.  And  copper 
has  the  same  advantages  in  new  construction,  too.” 

Whether  you  are  adding  a  single  bathroom  or  reno¬ 
vating  the  plumbing  in  an  entire  house,  copper  tube 
and  fittings  can  make  your  work  easier  and  more  profit¬ 
able.  Contractors  report  their  installation  time  with 
copper  is  reduced  one  third  to  one  half. 

Anaconda  Copper  Tubes  are  available  in  all  standard 
wall  thicknesses— Types  K,  L,  M,  and  DWV  (Copper 
Drainage  Tube)— through  your  plumbing  wholesaler. 
See  him  also  for  Anaconda  wrought  copper  and  cast- 
brass  solder-joint  fittings. 

For  more  information  on  ALL-COPPER  plumbing, 
write:  The  American  Brass  Company,  Waterbury  20, 
Conn.  In  Canada:  Anaconda  American  Brass  Ltd.,  New 
Toronto,  Ont.  ma 


Anaconda® 


“I’ve  seen  lots  of  copper  tube  installed  and  know  how 
easily  it  handles,  but  in  this  remodeling  job,  copper 
really  proved  its  worth,”  says  a  plumbing  contractor’s 
superintendent. 


Weil-McLain  "HR”  cast  iron  Boilers  are 
designed  specifically  to  develop  the  econ¬ 
omies  possible  with  horizontal  rotary  oil 
burners  using  low-cost,  heavy  oils.  In 
this  hospital  installation,  two  Weil- 
McLain  HR-W-15  Boilers  develop  105.3 
HP  each. 


The  ratings  of  these  boilers  are  based 
on  I-B-R  tests  with  adjustment  for  ro¬ 
tary  burner  operation.  They  are  the  re¬ 
sult  of  actual  test  and  are  certified  by  the 
Weil-McLain  Company  and  listed  in  the 
Net  Load  Recommendations  of  the  Me¬ 
chanical  Contractors’  Association  of 
America. 


A  notable  feature  of  the  "HR”  Boiler 
is  the  sp)ecial  steel  front  plate  which 
simplifies  mounting  of  the  burner.  The 
extra  high  base  provides  ample  room  for 
a  large  combustion  chamber,  particu¬ 
larly  necessary  when  burning  heavy 
oils.  Complete  combustion  chamber  data 
is  available  for  each  size  boiler  and  type 
of  burner! 

Send  for  complete  information  . . .  see 
why  the  "HR”  ofiers  exceptional  advan¬ 
tages  in  hydronic*  systems  ...  in  oper¬ 
ating  efficiency — smaller  space  require¬ 
ments — easy  installation  and  long  life. 


UJElL-mdAIN 


BOILERS  RADIATORS 


BUILDING: 

Magee  Memorial  Hospital,  Philadelphia,  Pa. 

ARCHITECT: 

Hatfield,  Martin  &  White,  Philadelphia,  Pa. 

MECHANICAL  ENGINEER: 

A.  Ernest  D'Ambly,  Philadelphia,  Pa. 

DISTRIBUTOR: 

Plumbers  Supply  Co.,  Philadelphia,  Pa. 
CONTRACTOR: 

Ambrose  &  Augusterfer,  Philadelphia,  Pa. 


IN  THIS  MODERN  HOSPITAL 


UlEll-IDcLAIN  "HR”  BOILERS 

EFFICIENTLY  BURN  HEAVY  OIL  FOR  MAXIMUM  HEATING  ECONOMY 


WEIliniliUN 


For  complete  data  on  Weil-McLain  large  gas  and 
oil  boilers  for  commercial  and  industrial  heating 
systems  send  for  Bulletin  Hr245. 

*Hydronics — the  science  of  heating  and  cooling  with  water 


WEIL-McLAIN  COMPANY 


MICHIGAN  CITY,  INDIANA 


Address  literature  requests  to  Dept.BB-88 


/ 


»  * 


tS?eiiiTOi 


If  those  difficult  lock-seaming  operations  give  you 
trouble,  it’s  time  to  take  the  step  that  fabricator 
after  fabricator  is  taking. 

Switch  to  Weirkote  zinc-coated  steel  as  promptly 
as  you  can. 

Weirkote ’s  continuous  process  integrates  the  zinc 
and  the  steel  so  that  the  most  complicated  short- 
radii  bends  are  made  without  chipping  or  flaking. 
Weirkote  can  be  worked  to  the  very  limits  of 
the  steel  itself  —  spinning,  deep  drawing,  crimping, 
heading,  twisting,  the  works.  Comes  through  in 
perfect  shape  to  give  your  products  lasting  anti¬ 
rust  protection,  such  as  they’ve  never  had  before. 

Weirkote’s  made  that  way  to  behave  that  way. 

And  now  it’s  treated  to  inhibit  wet  storage 
(white  oxide)  stain. 

Can  you  think  of  a  quicker,  easier  step  to  an  even 
better  product?  To  fewer  rejects?  To  more  peace 
of  mind?  To  lower  costs?  And,  perhaps  most 
important,  to  the  greater  good  will  of  customers 
who  receive  even  more  value  for  their  money? 

Write  today  for  the  free  booklet  that  will  give 
you  lots  of  food  for  thought  on  the  many 
advantages  Weirkote  can  bring  to  your  products 
and  production.  Weirton  Steel  Company, 
Dept.N-1,  Weirton,  West  Virginia. 


WEIRTON  STEEL 
COMPANY 


Just  doiVt  worry 
about  obipping 
or  flaking 

when  we  look-seam 

WEIRKOTE®!** 


WEIRTON,  WEST  VIRGINIA 

a  diviiion  of 


because  taxpayers  “specified”  low  maintenance  costs 

for  these  new  schools  in  the  greater  Detroit  area . . . 

five  school  buildings; 

I  I  ■  If  I  O'Dell.  Hewlett  &  LuckenbaA 

JonkinS  Vsivcs  were  selected  for  long-range  economy 


Midvale 

Elementary  School 

Birmingham,  Mich. 
General  Contractor: 
Freeman  Darling  Company 
Mechanical  Contractor; 
Great  Lakes  Power  Piping 


Lederle 

Junior  High  School 
Southfield,  Mich. 
General  Contractor: 
Alfred  A.  Smith 
Mechanical  Contractor: 
J.  P.  Davis  Co. 


John  Dewey 

Elementary  School  (two  units) 

Oak  Park,  Mich. 

Unit  1.  General  Contractor: 
Darin  &  Armstrong 

Mechanical  Contractor: 
Major  Plumbing,  Heating  Co. 
Unit  2.  General  Contractor: 
Atkin-Fordon  Co. 

Mechanical  Contractor: 
E.  E.  Lynch  Co. 


Eleanor  Roosevelt 
Elementary  School 

Oak  Park,  Mich. 
General  Contractor: 
Darin  &  Armstrong 
Mechanical  Contractor: 
J.  P.  Davis  Co. 


Waldo  E.  Lessenger  School 

Oak  Park,  Mich. 

General  Contractor: 
Atkin-Fordon  Co. 
Mechanical  Contractor: 
E.  E.  Lynch  Co. 
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Second  only  to  the  need  for  five  new  schools  in  the  greater  Detroit  area 
was  the  importance — as  in  any  community  today — of  saving  taxpayers’ 
dollars.  Jenkins  Valves  in  school  buildings  not  only  have  added  a  fourth 
R — Reliability  . . .  their  economy  of  maintenance  and  long  operating  life 
help  taxpayers  save  money. 


Confidence  in  the  extra  measure  of  efficiency  built  into  Jenkins  Valves  is 
shared  by  leading  architects,  engineers,  and  contractors  in  every  field  of 
construction.  Yet  these  valves  cost  no  more.  Jenkins  Bros.,  100  Park 
Avenue,  New  York  17. 


JENKINS 

LOOK  FOR  THE  JENKINS 

VALVE  S  S 


Sold  Through  Leading  Distributors  Everywhere 


B&G  PACKAGE 
LIQUID  COOLER 


^^PACKAGE”  UNITS 

. .  .WITH  ALL  MAJOR 
COMPONENTS  DESIGNED, 
BUILT  AND  GUARANTEED 
BY  ONE  MANUFACTURER 


B&G  offers  a  complete  line  of  top  quality  air 
conditioning  and  refrigeration  equipment.  Many 
exclusive  features  have  been  designed  into  these 
products  which  materially  reduce  space  require¬ 
ments — improve  operating  economy — add  to  life 
of  the  equipment. 

For  a  completely  integrated  and  assembled 
water  chiller,  the  B&G  Package  Liquid  Cooler 
offers  many  outstanding  advantages.  It  is 
equipped  with  B&G  products  throughout — the 
only  unit  of  its  kind  with  all  major  components 
designed,  built  and  guaranteed  by  one  manufacturer! 
With  this  packaged  unit,  costs  which  might 
otherwise  be  charged  against  the  job  are  elim¬ 
inated. 

The  new  Condensing  Unit  is  another  "B&G” 
equipped  product — motor,  compressor  and  con¬ 
denser  are  all  manufactured  by  Bell  &  Gossett 
Company  and  assembled  as  a  complete  unit. 


B&G  Evaporators  and  Condensers 
all  offer  plus  values  in  efficiency  and 
rugged,  long  life  construction.  They 
are  built  to  ASME  Code  require¬ 
ments  and  so  stamped. 

When  selecting  pumps,  B&G 
Series  1522  units  invite  your  most 
critical  comparison.  Of  vertical  spUt- 
case  design  and  equipped  with  the 
leak  proof  "Remite”  Mechanical 
Seal,  its  operation  is  amazingly 
silent!  Other  B&G  centrifugal  pumps 
offer  similar  features  for  completely 
satisfactory  performance. 


B&G  Condenser 


B&G 

Series  1531 
Pump 


B&G  Evaporater 


B&G  Heat 
Exchanger 


Send  for  complete  file  of  specifications  and 
application  data  on  BtG  Air  Conditioning 
and  Refrigeration  Equipment. 


'  Dept.  RFJ-4,  Morton  Grove,  ill. 

Canadian  UcmstrS.  A. Armstrong,  Ltd.,  1400  O'Connor  Drivo,  Toronto  I6,0ntari» 
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The  pitch  is  on  the  way;  from  here  on  in,  the  batter’s 
timing  really  counts!  And  when  it’s  your  turn  at  bat  to 
solve  a  motor-drive  problem  for  appliances  or  equipment, 
Emerson-P]lectric  will  work  with  you  to  make  your 
timing  perfect! 

Remember . . . 

•  Emerson -Electric  produces  custom -engineered  motors 
to  suit  your  specific  needs. 

•  We  specialize  in  solving  motor-drive  problems  like 
yours,  and  we  have  a  back-log  of  more  than  65  years 
of  experience. 


To  get  the  kind  of  timing 
that  pays  off  in  the  profit 
column,  call,  wire  or  write 
Dept.  M-312  today.  The 
Emerson  Electric  Mfg.  Co., 
St.  Louis  21,  Mo. 


EMERSON- ELECTRIC  of  St.  Louis  •  Since  1890 


Here  Timing  Counts  . . . 
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SPECIF/  new  Spunaire  by  Swartwout 

for  efficient,  low  cost  ventilation 


The  new  Swartwout  Spunaire  is  designed  for  small 
area  ventilation  jobs.  High  performance  and  qual¬ 
ity  are  engineered  into  this  direct  drive  centrifugal 
ventilator.  Quiet,  efficient  operation,  light  weight 
and  easy  accessibility  to  motor  fan  unit  are  all 
combined  in  an  attractive,  low  silhouette.  Entire 
unit  is  made  of  heavy  gauge  aluminum,  including 
the  non-overloading  centrifugal  wheel. 


Write  today  for  complete  information. 


Swartwout 


•  Low  initial  cost  plus  low  maintenance. 

9  All  aluminum  construction. 

•  Quiet,  efficient  operation. 

•  Low  modern  contour. 

9  5  sizes,  29  capacities  from  300  to  4,200  CPM. 


The 


Co. 


Ventilation  Engineering 
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Specify  Wagner  Increment 
Motor-Starter  Combinations 

Part-winding  starting  is  the  simple,  inexpensive  way  to  limit  the 
inrush  of  starting  current  in  squirrel-cage  motors  up  to  300  horse¬ 
power— and  only  the  Wagner  Increment  Motor-Starter  Combination 
gives  you  all  these  advantages: 

LOW  FIRST  COST— Uses  a  standard  Wagner  Motor  and  a  part-winding 
starter— no  need  for  auto-transformers  or  resistors. 

EASE  OF  INSTALLATION— Starter  is  compaa  and  relatively  light  in 
weight,  connections  are  simple  and  easy  to  make. 

MINIMUM  MAINTENANCE— The  Wagner  Motor  requires  only  regular 
inspeaion,  cleaning  and  lubrication— the  starter  needs  very  little 
attention. 

APPROVED  BY  POWER  COMPANIES-Meets  all  polyphase  motor  start¬ 
ing  requirements  of  AEIC—EEI—NEMA— reduces  voltage  fluauations 
—does  not  open  the  line  during  the  starting  period. 

PROVED  IN  SERVICE— Wagner  pioneered  this  Motor-Starter  Combi¬ 
nation— has  been  furnishing  it  for  more  than  18  years— its  steadily 
increasing  popularity  is  proof  of  its  efficiency  and  dependability. 

Why  not  take  a  look  at  Wagner  Increment  Motor-Starter  Combina¬ 
tion  in  operation?  Ask  your  nearby  Wagner  Sales  Engineer  to  show 
you  an  installation  in  your  area.  See  how  it  works— judge  for  yourself, 
and  let  him  help  you  selea  the  combination  that  meets  your  require¬ 
ments.  Just  call  the  nearest  of  our  32  branch  offices,  or  write  for 
Bulletins  MU-128  and  MU-195. 


Wa^n£r£tecflric  G>rporation 

6463  PlTmoBtli  Ave.,  St.  LonU  14,  Mo.,  U.S.A. 


BRANCHES  AND  DISTRIBUTORS  IN  ALL.  PRINCIPAL  CITIES 


ELECTRIC  MOTORS  •TRANSFORMERS  •  INDUSTRIAL  BRAKES  •AUTOMOTIVE  BRAKE  SYSTEMS— AIR  AND  HYDRAULIC 
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Every  engineer  should  know  how ... 

CHRYSLER’S  AIRTEMP  minimizes 

The  3  “Secret  Costs” 

of  Air  Conditioning 


Initial  price  is  no  guide 


I  to  the  real  cost  of 
^  air  conditioning 

Real  cost  is  determined 
by  long-term  expenses 
J  versus  long-term  savings 


When  you  specify  air  conditioning,  remember— 
the  best  costs  less  in  the  long  run.  The  best-quality 
air  conditioning  your  client  can  buy  is  Chrysler’s 
Airtemp.  Yet,  in  terms  of  real  cost,  Airtemp  is  also 
the  least  expensive.  Why?  Because  Airtemp  reduces 
the  long-term  3  "secret  costs”  of  air  conditioning. 

THE  SECRET  COST  OF  WRONG  EQUIPMENT 
The  wrong  equipment  can  be  troublesome  as  well 
as  costly  to  operate.  Airtemp  makes  all  kinds  of  air 
conditioners— over  297  models— and  can  advise  you 
on  which  is  best  for  your  client’s  needs.  You’re  sure 
to  get  exactly  the  right  equipment  from  Airtemp! 

THE  SECRET  COST  OF  OPERATION 

Operating  costs  over  a  few  years  may  actually  ex¬ 
ceed  the  first  cost  of  air  conditioning.  But  rock- 
bottom  operating  costs  can  save  substantial  sums. 


That’s  why  you  should  know  that  AIRTEMP— 
thanks  to  Chrysler  engineering— promises  the  low- 
est  operating  costs  in  the  industry! 

THE  SECRET  COST  OF  MAINTENANCE 
Maintenance  costs  and  repair  costs  can  be  a  shock. 
A  breakdown  brings  repair  bills  PLUS  the  cost  of 
lost  time,  lost  business.  But  Airtemp  air  condition¬ 
ing  is  carefully  engineered  by  Chrysler  for  trouble- 
proof  operation.  And  Airtemp  is  installed  only  by 
qualified  contractors,  who  must  certify  to  Airtemp 
that  equipment  warranted  for  5  years  has  been  in¬ 
stalled  properly.  That’s  why  Airtemp  maintenance 
costs  average  out  to  be  the  lowest  in  the  industry! 

May  we  give  you  the  complete  facts?  For  prompt 
action  mail  the  coupon  below.  Or  phone  your  near¬ 
est  Airtemp  contractor  or  dealer  who  is  listed  in 
the  Yellow  Pages. 


1  AIRTEMP  DIVISION,  CHRYSLER  CORP 
>  Dept.  AC>8-68,  Dayton  1,  Ohio 
r  Please  send  us  information  on  how  Airtemj 
the  3  “secret  costs”  of  air  conditioning. 

p  controls 

j 

1 

L. 
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When  you  specify 


. . .  you  cut  project  water  bills 
$$$$  per  flush  valve  per  year 


Watrous  sets  the  standard  for  trou¬ 
ble-free  installations  .  .  .  conven¬ 
ience,  low  maintenance,  looks  and 
performance.  And  Imperial  Wa¬ 
trous  flush  valves  install  easily  on 
all  types  and  makes  of  fixtures. 

Famous  economizer  —  Watrous 
water  saver  —  is  a  simple  screw 
adjustment.  Sets  water  use  at  mini¬ 
mum  for  the  fixture  on  which  the 
valve  is  installed  —  actually  saves 
up  to  thousands  of  dollars  per  year 
for  hotels,  schools,  hospitals,  insti¬ 
tutions,  industrial  plants,  etc.  It’s 
a  “powerful  convincer”  for  install¬ 
ing  Watrous. 

Wide  choice  of  hand-  and  foot- 
operated  diaphragm  and  piston-type 
flush  valves  available  for  exposed 
and  concealed  installation.  And  look 
at  all  of  these  Watrous  features: 

Water-saver  adjustment 

Self-cleansing  by-pass 

Single-step  servicing 

Silent  action 

Self-tightening  handle 
packing 


S«lf-clMnsing  by-pass 

guards  against  dirt  or 
sediment  in  water.  Thor¬ 
oughly  cleans  by-pass 
orifice  each  lime  flush 
valve  is  actuated. 


Silent  action  design 

eliminates  objectionable 
line,  shut-off  and  closing 
noises.  Substantially  re¬ 
duces  bowl  noise.  Op¬ 
tional. 


Self-tightening  handle 
packing  prevents  leak¬ 
age.  Handle  spring  main¬ 
tains  tension.  Eliminates 
need  for  periodic  re- 
tightening. 


Single-step  servicing 
— diqphragm-type.  En¬ 
tire  unit  of  diaphragm- 
type  flush  valve  replace¬ 
able  in  minutes,  without 
taking  valve  off  line. 


Single-step  servicing 
-piston-type.  Piston- 
type  flush  valve  can  also 
be  quickly  serviced  by 
replacing  operating  unit 
—  in  minutes. 


Write  for 
catalog  449-A 

for  full  information 
on  Imperial  Watrous 
flush  valves  and 
soap  dispensers. 


THE  IMPERIAL  BRASS  MFG.  CO. 

6300  West  Howard  St.,  Chicago  48,  III.,  Dept.  AHV-88 

ADJUSTABLE  FLUSH  VALVES  e  DIAPHRAGM  AND  PISTON  TYPES 
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Because  all  copper  tubing  looks  more  or  less  alike,  ordering  by  brand  name 
is  your  greatest  insurance  in  getting  that  SOMETHING  SPECIAL  in  consistent 
quality.  Remember,  Reading  Copper  Tube  and  Brass  Tube  are  made  by  specialists 
whose  continuing  research,  wholely  integrated  plants,  expert  personnel  and  years 
of  experience  are  concentrated  on  the  making  of  these  particular  products.  From 
the  processing  of  raw  copper  in  its  own  refinery  to  the  storage  of  the  finished  product 
in  its  strategically  located  depots,  Reading  protects  the  quality  of  its  output  in  a 
manner  impossible  to  achieve  in  any  other  way. 

That  SOMETHING  SPECIAL  that  goes  to  you  with  every  inch  of  Reading 
Tube  insures  your  peace  of  mind  and  your  customer  good  will  and  helps  make  you 
enjoy  doing  business. 


Sp»dfy  READING  Copper  Tube/ 

it  assures  you  exjn  value  without  costing  you  an  extn  penny! 


READING 


TUBE  CORPORATION 


A 

MAOt  IN  USA. 
TOTHESTANOMIOS 


Empir*  State  Building,  New  York  1,  N.  Y.  •  Plant:  Reading,  Pa. 


OFAMEMCMMOUSny 


Distribution 


REMNNG,P1L 


ATlMiTA,6A. 


WOODSIDE,  LL,  N.Y. 

57-17  Northern  Blvd. 


PHMOELPHU,  PA. 

921  Penn  St 


GHICA60,U. 

305  W.  31sL  St 


CLEVOANO,  OHIO 

4615  Perkins  Ave. 


Depots;  690  Murphy  Ave. 

S.W.,  Unit  5.  Bldg.  B 


LOS  ANOELES,  CALIF. 

120  Na  Santa  Fe  Ave. 


OAKLAND,  CAUF. 

410  Hegenberger  Rd. 

Sold  Through  Wholosolors  Only 


DENVER,  COLO. 

2845  Walnut  St 


HOUSTON,  TEXAS 

1121  Rothwell  St 


DAUAS,  TEXAS 

9000  Sovereign  Row 
Brook  Hollow 
Industrial  District 


MICROTEX  DUCT  LINER  HELPS  PROVIDE 
HIGH  EFFICIENCY  IN  NEW  OFFICE  BUILDINGS 

Assures  better  working  atmosphere  for  employees  by  absorbing  fan 
and  motor  noises  from  new  high  velocity  air  conditioning  system. 


L«0»F  Glass  Fibers’  Microtex  Duct  Liner  was  selected 
to  provide  the  acoustical  insulation  necessary  under  peak 
operating  velocities.  Reason:  Microtex  absorbs  fan  and 
motor  noises;  soaks-up  sounds  transmitted  through  the 
ducts.  Vinyl  coating  faces  airstream:  resists  air  erosion. 
It  virtually  eliminates  the  problem  of  condensation  be¬ 
cause  the  duct  itself  serves  as  a  vapor  barrier.  Made  from 
fine  glass  fibers  bonded  together  with  a  thermosetting 
phenolic  resin,  Microtex  is  a  low  density  resilient  blanket 
insulation. 

Saves  Money,  too.  Ducts  lined  with  Microtex  need  no 
painting  inside,  near  griUs  or  large  registers,  after  instal¬ 
lation.  It  is  applied  quickly  without  precision  work  using 
standard  fabrication  methods. 


Sound  Absorption 
NRC  for  1'  liner,  1%  lb. 
density  is  .75;  3  lb. 
density  is  .83 


Thermal  Qualities 
'k"  value  for  VA  lb. 
density  at  75°  is  .245; 
3  lb.  density  is  .225 


Here  is  an  outstanding  example  of  functional  architectural 
design— the  new  Monsanto  Chemicai  Company  general 
offices  in  St.  Louis. 

Architect:  Vincent  G.  Kling. 

Contractor:  Fruin-Coinon  Construction  Company. 

insulation:  L*0*F  Glass  Fibers'  Microtex  Duct  Liner 
coated  with  black  vinyl. 


See  how  Microtex  Duct  Liner  can  help  solve  your  insu¬ 
lation  problems.  Call  or  write  the  nearest  L*0*F  Glass 
Fibers'  sales  office  or  distributor. 


L«0*F  GLASS  FIBERS  COMPANY  •  Toledo  1,  OHIO 
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eans 


tuality 


When  you  think  of  quality,  you 
automatically  think  of  McQuay,  because 
McQuay  means  quality. 


Only  McQuay  units  are  equipped  with 
the  famous  and  exclusive  Ripple  Fin  coils  which  create 
the  maximum  air  turbulence  necessary  for  efficient  heat 
transfer.  Expanding  the  copper  tube  against  the  wide, 
full  fin  collars,  which  act  as  automatic  spacers,  provides 
rigid  metal-to-metal  contact  and  completely  covers  the 
copper  coil  to  form  a  “tube  within  a  tube”. 


SEASON  MASTER 
AIR  CONDITIONER 


RIPPLE  FIN  COIL  CONSTRUCTION 


The  complete  McQuay  product  line  is 
constructed  of  the  finest  heavy  gauge  materials — com¬ 
bined  with  the  NEW  McQuay  Galva-Seal  process, 
bonderized  and  then  finished  with  a  special  formula 
enamel  baked  on— offering  you  the  finest  corrosive 
resistant  assembly  available.  And,  the  Dura-Frame  “V” 
channel  construction,  another  McQuay  exclusive,  pro¬ 
vides  the  strength  and  rigidity  necessary  to  quiet, 
trouble-free  operation. 


INDIVIDUAL  ROOM 
SEASONMAKER 


MULTI-ZONE 
AIR  CONDITIONING  UNIT 


AIK  CONDITIONING 

HEATING 

REFRIGERATION 


There  is  no  substitute  for  quality,  no 
substitute  for  the  experience  and  the  research  and  en¬ 
gineering  for  which  McQuay  is  famous. 


Compare  McQuay  in  every  way — from 
the  appearance  and  beauty  of  the  finished  product  to 
the  heart  of  each  unit,  the  coil  itself— and  you  will 
readily  see  why  McQuay  means  quality — and  quality 
means  performance  and  long  life.  McQuay,  Inc.,  1619 
Broadway  Street  N.E.,  Minneapolis  13,  Minnesota. 


PURA-FRAME  "V”  CHANNEL 
CONSTRUCTION 


Quay 

uality 
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possible  additional  savings  as  well.  For 
example,  you  will  note  in  the  seetional 
blow-up  that  this  design  eliminates  a 
closely  fitted  stem  and  guide.  Dirt  or 
other  foreign  matter  doesn’t  have  much 
of  a  chance  to  lodge  between  these  parts 
and  cause  sticking. 

Another  cause  of  binding  or  sticking, 
uneven  expansion  of  closely  fitted  parts, 
is  also  eliminated  with  this  design.  In 
addition,  valve  stem  wear  is  reduced 
for  the  same  reason. 

Lower  maintenance  is  not  the  only 
advantage  of  this  packless  construction. 
Accuracy  of  regulation  is  also  improved 
because  friction  due  to  a  stuffing  box, 
dirt,  or  uneven  expansion  is  not  a  prob¬ 
lem.  The  large,  balanced  metal  dia¬ 
phragm  is  more  sensitive  to  slight 
changes  in  pressure. 

Guaranteed  Not  To  Wiredraw 

If  seats  and  discs  are  cut  by  steam 
(wiredrawn)  the  loss  of  steam  through 
these  grooves  can  be  another  expensive 
item  —  directly  charged  against  the 


One  of  the  biggest  headaches  in  regu¬ 
lating 'valve  maintenance  is  repacking 
stuffing  boxes. 

How  often  a  valve  needs  repacking, 
how  much  time  it  takes,  and  the  cost 
of  the  system  downtime  all  vary  with 
the  construction  of  the  regulator  and 
the  service  it’s  used  for.  No  matter 
how  you  calculate  all  these  variables 
it’s  still  a  headache — ^and  an  expensive 
one. 

In  the  temperature  regulator  shown 
above  (Spence  Type  ET150)  stuffing 
boxes  are  eliminated.  This  is  done  by 
what  is  known  as  “balanced”  dia¬ 
phragm  construction.  You  can  see  in 
the  cutaway  drawing  that  pressure  is 
applied  to  both  sides  of  the  large  metal 
diaphragm.  The  upper  side  is  exposed 
to  delivery  steam  pressure  and  the  lower 
side  is  exposed  to  loading  pressure  ap¬ 
plied  by  the  pilot.  When  the  pilot 
closes,  both  delivery  pressure  and  load¬ 
ing  pressure  are  equalized  through  the 
bleedport  and  connecting  tubing. 

This  construction  not  only  does  away 
with  repacking  problems,  but  it  makes 


SPENCE  ENGINEERING  COMPANY,  INC* 
Walden,  New  York  „  ,4, 


regulating  valve.  Fortunately,  you  can 
eliminate  these  costly  leaks  by  specify¬ 
ing  a  temperature  regulator  that  is 
guaranteed  not  to  wiredraw, 

Spence  makes  such  a  guarantee  be¬ 
cause  their  seats  and  discs  are  made  of 
SECO  Metal.  Over  20  years  experience 
with  this  special  alloy  has  failed  to  pro¬ 
duce  a  single  case  where  a  SECO  Metal 
seat  or  disc  had  been  cut  by  steam.  All 
that’s  required  is  an  approved  strainer 
located  ahead  of  the  regulating  valve. 
Expensive  steam  leaks  just  can’t  hap¬ 
pen  with  this  combination  of  SECO 
Metal  and  single-seat  design. 

If  you  would  like  to  have  more 
information  on  Spence  Temperature 
Regulators,  drop  us  a  line  and  ask  for 
Bulletin  T1 50.  It  gives  more  detailed  . 
information  on  these  and  other  Spence  I 
design  features.  Piping  layouts  and  • 
helpful  information  on  the  installation  • 
of  temperature  regulators  are  also  in¬ 
cluded.  Write  for  your  copy  today. 
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Shown  here  is  the  single-seat  packless  construc¬ 
tion  of  the  Spence  ET150  Temperature  Regulator. 
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“Buffalo”  Breezo-Fin  Unit  Heaters  are  your  “best  buy”  for  “spot-heating” 
applications  in  plants  and  commercial  buildings.  Flexible,  economical  and 
dependable,  they  are  delivering  peak  performance  in  thousands  of  installa¬ 
tions  throughout  the  world. 

Best  of  all.  leakage  inside  the  unit  is  positively  eliminated.  A  one-piece, 
seamless  copper  tube  extends  from  inlet  to  outlet  ground  joint.  This  provides 
absolutely  leak-tight  operation  for  steam  pressures  up  to  250  pounds  and 
406°  F.  Special  coils  for  higher  pressures  and  temperatures  can  be  furnished, 
on  application,  utilizing  steam  or  hot  water. 

Other  Breezo-Fin  features  include  high-efficiency  fans  for  quiet  operation  — 
streamlined,  handsome  appearance  —  fins  designed  for  maximum  radiation 
—  sturdy  construction  for  long,  maintenance-free  life  —  adjustable  louvers 
to  “spot”  the  heat  exactly  where  it’s  needed.  Available  in  31  standard  sizes 
from  16.000  to  497.000  BTU.  Special  larger  packages  also  <'>vailable  for 
higher  heating  loads. 

Be  sure  to  investigate  “Buffalo”  Breezo-Fin  Unit  Heaters  for  your  next  “spot- 
licating”  job.  Contact  your  nearby  “Buffalo”  engineering  representative,  cr 
write  us  direct  for  Bulletin  3137-E. 


Easy  to  Install! 

Leak-Proof! 

Economical ! 

Maintenance-Free ! 

Highly  Efficient! 

Ideal  for 
High-Pressure 
''Spot- Heating" 
Installations ! 


'BUFFALO" 

IREEZO-FIN 

UNIT 

HEATERS 


One  of  many  “Buffalo”  Breezo-Fin  Unit  Heaters 
installed  in  world’s  largest  surgical  dressings 
plant,  equipped  with  special  coils  operating  on 
425°  F  hot  water  with  400  P.S.I.  working  pressure. 


‘Buffalo"  products  bring  you  the  “Q"  Factor  —  the  built-in  QUALITY 
that  provides  trouble-jree  satisfaction  and  long  life. 


BUFFALO  FORGE  COMPANY 

BUFFALO,  NEW  YORK 

Buffalo  Pumps  Division  •  Buffalo,  N.  Y. 

Canadian  Blower  &  Forge  Co..  Ltd..  Kitchener,  Ont. 


AIR  CLEANING 


AIR  TEMPERING 


INDUCED  DRAFT 


FORCED  DRAFT 


PRESSURE  BLOWING 
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The  MARSH  way 
is  the  SURE  way- 


mustraud  he.,  for 

^TMarshRaafafcrVa.^^^^^ 
[:^d'’Thet^e;!’or£si  annular  nrechanW  sea.  .ha. 

ye.  opens  ms.antly  .o  pass  condensa.e  and 

few  degrees  below  closing  ^  Valves  Traps,  Venls, 

Yes,.he  Marsh  way  .s  .he  lasting 

P  ^  T  Traps,  destgne  n  and  .ested  J 
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ANEMOSTAT  reports  on 


All-Air  High  Veioeity  Systems 


Selection  Manual  No.  60 
will  be  sent  to  you 
promptly  on  request. 


Anemostat  Corporation  of  America 
pioneered  the  development  of 
All-Air  High  Velocity  Systems. 
Anemostat  leadership  in  high  velocity 
systems  has  resulted  in  more  than 
500  fine  installations  using  more 
than  60,000  units  in  office  buildings, 
schools,  hospitals,  auditoriums,  etc. 
throughout  the  United  States, 

Canada  and  Mexico. 

Anemostat  Selection  Manual  No.  60 
contains  complete  information  on  the 
many  architectural  and  engineering 
advantages  of  the  Anemostat 
All-Air  High  Velocity  System. 


DRAFTLESS  Aspirating  AIR  DIFFUSERS 

ANEMOSTAT  CORPORATION  OF  AMERICA 

10  EAST  39th  STREET,  NEW  YORK  16,  N.  Y. 
RERRISENTATIVIS  IN  RRINCIRAL  CITIES 
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This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


jA 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  On  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


Incrtaswl  air  capacity 
inducM  rapid  system 
response  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

Low,  low, 

return  line  connection. 


ENGINEERING  COMPANY 

438  WILSON,  SO.  NORWALK,  CONN. 
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Fig.  I .  Oxyacefylene  welded  piping  for  radiant  heating  In  a  residence. 


Fabrication  of  Small  Piping 
by  Welding  and  Brazing 

A.  N.  KUGLER 

Chief  Welding  Engineer,  Air  Reduction  Sales  Company, 

Division  of  Air  Reduction  Company,  Inc. 


While  there  is  little  doubt  regarding  advantages  of  weld¬ 
ing  as  a  means  of  joining  large  diameter  pipe,  and  the 
technique  to  employ,  there  may  be  some  question  as  to 
the  proper  design  and  welding  methods  for  pipe  diame¬ 
ters  of  4-inch  and  under,  and  tubing.  This  article,  the  first 
of  a  group  of  two,  presents  data  on  applied  welding 
engineering,  and  welding  processes  and  equipment.  The 
second  will  cover  welded  system  design  tor  small  size 
pipe.  Small  diameter  pipe  and  tubing  are  widely  used 
and  therefore  information  on  welds  for  ferrous  and  non- 
ferrous  metals  should  be  helpful  to  the  engineer  and  others. 


IJEFORE  discussing  the  joining  of  small  pipes  it  is 
advisable  to  define  and  describe  the  welding  proc¬ 
esses  applicable  and  review  the  principles  of  welding 
engineering.  The  American  Welding  Society  recognizes 
thirty-seven  welding  processes  but  of  this  number  only 
a  relatively  few  are  important  in  the  installation  of  small 
piping.  These  are  gas  welding,  metal  arc  welding,  gas 
shielded  tungsten  arc  welding  and  brazing.  Oxyacetylene 
cutting  is  a  closely  related  process,  useful  on  steel  and 
iron  pipe  regardless  of  the  method  of  welding  employed. 
Each  of  these  processes  has  its  fields  of  application  and 
peculiar  advantages  as  related  to  the  smaller  pipes. 

The  advantages  of  large  diameter  welded  piping  apply 
equally  ‘  to  the  smaller  sizes  if  certain  principles  and 
techniques,  long  known,  are  observed  and  followed. 
Brazing  (which  is  really  a  form  of  welding)  offers  addi¬ 


tional  possibilities.  The  merits  of  the  various  welding 
methods  must  be  considered. 

Applied  Welding  Engineering 

Welding  engineering  is  the  over-all  term  given  to  the 
factors  involved  in  the  production  of  any  welded  unit. 
These  factors  have  been  summed  up  as  design,  materials, 
workmanship  and  inspection.  In  addition  to  the  proper 
treatment  of  each  element  by  itself,  they  must  be  co¬ 
ordinated  in  order  to  achieve  a  successfully  welded 
product.  These  fundamental  concepts  apply  equally  to 
the  welding  of  small  diameter  piping  if  the  requisite 
quality  is  to  be  produced  at  reasonable  cost. 

In  this  discussion,  pipe  sizes  will  be  limited  to  four 
inches.  It  is  recognized  that  in  some  fields,  this  is  a 
large  size  and  two  inches  may  be  considered  the  maxi¬ 
mum  for  small  sizes.  However,  since  many  of  the  prin- 
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A.  N.  Kugler  was  born  in  New  York 
City  and  received  his  M.  E.  degree  in 
1925  •from  Sfevens  Institute  of  Tech¬ 
nology.  He  is  a  professional  engineer 
licensed  in  New  York  and  New  Jersey. 
The  major  part  of  his  career  has  been 
in  the  welding  field  and  from  1929  to 
date  he  has  been  with  the  Air  Reduc¬ 
tion  Sales  Company  and  at  present  is 
chief  welding  engineer  of  their  Technical 
Development  Department.  He  has  had 
extensive  work  in  the  industrial  applica¬ 
tion  of  welding,  particularly  in  piping 
for  oil,  gas,  steam  and  water  service.  He 
has  participated  in  the  development  of 
multilayer  oxyacetylene  welding  and  oxyacetylene  welding  of  car¬ 
bon  molybdenum  steel  pipe.  He  is  the  author  of  many  articles  on 
welding,  and  sections  on  that  subject  in  Marks'  Mechanical  Engi¬ 
neers  Handbook  and  American  Machinist's  Handbook.  In  addition, 
he  is  serving  on  many  technical  committees.  From  1942  to  1944 
he  was  consultant.  Welding  Engineering,  U.  S.  Army,  Chemical 
Welfare  Service,  Edgewood  Arsenal,  Maryland.  Mr.  Kugler  is  a 
member  of  ASME,  American  Welding  Society,  American  Society 
of  Tool  Engineers,  and  American  Vocation  Association. 

ciples  here  to  be  discussed  apply  up  to  the  four-inch 
size,  that  will  be  taken  as  the  maximum  size. 

This  discussion  Avill  be  limited  to  low  and  medium 
pressure  services  although  many  of  the  techniques  are 
applicable  to  higher  pressures.  High  pressure,  high  tem¬ 
perature  piping  involves  requirements  peculiar  to  this 
class  of  service  and  is  beyond  the  scope  of  this  article. 

Fields  of  Application 

Small  diameter  piping  will  be  found  in  virtually  every 
instance  where  the  larger  sizes  are  used.  Small  pipes  and 
tubing  are  used  in  the  smallest  home  and  the  largest 
power  plant;  they  will  be  found  in  the  moderate  size 
factory  and  the  large  process  plant.  The  large  power 
plants  and  complex  process  systems  learned  long  ago 
that  by  welding,  or  brazing,  their  small  pipes  they  could 
be  assured  of  long,  leak-free  service  life. 

Piping  for  a  heating  system  may  well  be  welded, 
whether  for  the  five-room  home,  the  average  village 
store,  the  modest  factory,  or  the  larger  units  of  these 
types.  Much  of  it  may  be  prefabricated  in  the  piping 
contractor’s  shop,  delivered  to  the  site  and  erected  with 
only  a  few  tie-in  welds  on  the  job.  Where  threaded 
connections  are  necessary  for  attachment  to  other  equip¬ 
ment,  these  may  be  supplied  by  welding  on  threaded 
nipples  at  the  required  points;  or  combination  fittings 
may  be  used  for  welding  or  brazing  on  one  side  and 
threading  on  the  other.  Radiant  heating  systems.  Fig.  1, 
are  ideally  suited  to  welding  and  brazing.  Here  the 
pipe  may  be  welded  into  continuous  lengths  and  bent 
to  form  the  coils  or  welded  into  headers  to  form  grids. 
Snow  melting  systems  represent  a  special  adaptation  of 
radiant  heating.  Welded  pipe  systems  for  snow  melting, 
see  Fig.  2,  are  the  logical  answer.  Steel,  wrought  iron 
or  non-ferrous  metal  pipe  or  tubing  may  be  used,  de¬ 
pending  on  the  job  requirements. 

Plumbing  piping  may  be  welded,  brazed,  or  soldered 
subject  to  local  code  requirements  and  ordinances,  and 
the  inherent  advantages  that  will  accrue.  Hot  and  cold 
water  supply  lines  are  commonly  installed  with  copper 
or  brass  pipe  or  tubing.  Brazing  or  soldering  with  any 
of  the  special  fittings  is  an  eminently  successful  joining 
method.  Brazed  or  soft  soldered  copper  tubing  and 
appropriate  waste  type  fittings  are  permitted  and  used 
in  some  areas  for  waste  lines.  Assemblies  fabricated  in 
this  manner  have  been  examined  after  many  years  in 


service  and  found  to  be  in  excellent  condition.  One  ad¬ 
vantage  of  this  assembly  method  is  that  the  interior 
bores  of  the  pipe  and  fittings  are  the  same,  thus  pro 
viding  smooth,  free  flow,  without  restrictions.  Brazed 
joints,  when  properly  made,  are  permanently  leak  tight 
which  in  turn  is  a  guard  against  intrusion  of  gases  into 
the  house. 

Modern  power  plants  and  process  systems  are  almost 
wholly  dependent  upon  instruments  for  their  operation. 
These  instruments  in  turn  are  connected  to  the  basic 
operation,  in  many  cases,  by  small  diameter  piping. 
Here  is  another  field  where  brazing  and  welding  will 
provide  strong  permanent,  leak-free  connections  that  are 
capable  of  standing  up  under  the  most  rigorous  service 
conditions. 

Another  feature  of  central  plant  operation  is  the  use 
of  control  piping  for  remotely  operated  equipment  ele¬ 
ments.  Such  controls  are  generally  operated  by  com¬ 
pressed  air  or  hydraulic  pressure  and  require  that  the 
piping  not  only  be  strong  and  tightly  connected  but  that 
the  whole  assembly  give  dependable  service  throughout 
its  life.  A  failure  in  the  controls  can  cause  a  failure  in 
the  whole  plant,  sometimes  with  disastrous  effects. 
Therefore,  here  is  another  application  for  welding  and 
brazing. 

Welding  Processes 

Gas  Welding  is  the  term  applied  to  those  welding 
processes  which  derive  the  heat  for  welding  from  the 
combustion  of  a  gas  fuel,  usually  with  oxygen,  although 
in  some  cases  of  light  brazing  or  soldering,  air-gas 
flames  may  be  satisfactory.  For  piping,  oxyacetylene 
welding  is  by  far  the  preferred  method  since  the  oxy¬ 
acetylene  flame  provides  the  highest  commercially  avail¬ 
able  flame  temperature.  With  the  oxyacetylene  flame  it 
is  possible  to  melt  and  fuse  most  of  the  commercial 
metals  and  certainly  all  of  those  likely  to  be  encountered 
in  a  small  piping  system. 

Oxyacel  iene  Cutting  is  a  process  closely  related  to 
welding  in  that  the  same  two  gases  are  employed.  In 
oxyacetylene  cutting,  however,  the  flame  is  used  merely 
to  bring  the  edge  or  surface  of  the  ferrous  metal  to  the 
kindling  temperature  following  which  a  stream  of  high 


Fig.  2.  Oxyacety¬ 
lene  welding  of 
steel  pipe  for  sup¬ 
ply  line  for  snow 
melting  system  in¬ 
stalled  under  a 
city  street. 
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purity  oxygen  is  impinged  upon  this  preheated  surface 
causing  a  kerf  to  form  in  a  well  defined  and  limited  area. 
Oxyacetylene  cutting  is  extensively  used  in  cutting  pipe 
to  length  and  into  shapes  such  as  tees,  ells  and  laterals. 

Gas  Welding  Equipment 

For  general  industrial  use  there  is  available  a  wide 
variety  of  welding  and  cutting  equipment  in  many  sizes. 
For  the  fabrication  of  small  pipe,  however,  it  is  advan¬ 
tageous  to  select  one  of  the  medium  size  oxyacetylene 
welding  torches  such  as  is  illustrated  in  Fig.  3.  Also 
shown  in  this  illustration  is  cutting  attachment  which 
may  be  connected  to  the  welding  torch  by  simply  replac¬ 
ing  the  mixer  and  tip  assembly  with  the  cutting  attach¬ 
ment.  The  cutting  attachment  permits  cutting  any  iron 
or  steel  pipe  or  fabricating  fittings  for  the  sizes  under 
consideration. 

Oxygen  and  acetylene,  supplied  in  cylinders,  are  gen¬ 
erally  used  for  pipe  welding  since  the  cylinders  are  port¬ 
able  and  may  be  readily  moved  about  the  job.  It  must 
be  appreciated  that  these  cylinders  require  care  in  their 
handling  because  the  gases  in  them  are  under  high 
pressures  and  improper  use  may  lead  to  serious  con¬ 
sequences.  In  this  connection,  reference  is  made  to  the 
American  Standard  Safety  in  Electric  and  Gas  Welding 
Operations,  ASA  Z49.1,  1950.  Under  no  circumstance 
should  a  user  attempt  to  tamper  with  or  alter  the  valves 
or  safety  devices  on  a  gas  cylinder,  in  any  manner;  to 
do  so  may  involve  violation  of  Federal  laws. 

The  most  common  sizes  of  cylinders  are  244  cu  ft 
for  oxygen  and  about  275  cu  ft  for  acetylene.  In  normal 
work,  such  cylinders  provide  more  than  enough  gases 
for  one  day’s  work.  If  conditions  on  a  job  make  it  diffi¬ 
cult  to  work  with  these  cylinders,  then  it  is  possible  to 
obtain  smaller  cylinders  which  contain  122  cu  ft  of 
oxygen  and  about  100  cu  ft  of  acetylene.  These  are 
about  half  the  quantities  contained  in  the  normal  size 
cylinders,  and  are  therefore  lighter  and  easier  to  handle. 

Since  the  gases  are  in  the  cylinders  at  pressures 
greater  than  needed  to  operate  the  torch,  it  is  necessary 
to  reduce  these  high  pressures  to  lower  values  suitable 
for  use  in  the  welding  torch  or  cutting  attachment.  For 
this  purpose  pressure  reducing  regulators.  Fig.  4,  are 
used.  It  is  imperative  when  using  oxyacetylene  equip¬ 
ment  to  employ  the  correct  regulators  on  the  cylinders 
to  reduce  and  control  the  pressures  to  the  torch.  The 
regulator  illustrated  is  of  the  two-stage  type  which  is 
strongly  recommended  for  field  work  particularly  in 


Fig.  3.  A  medium  she  oxyacetylene  welding  torch,  tips 
and  cutting  attachment. 


Fig.  4.  Two-stage 
oxygen  regulator 
for  welding  and 
cutting. 


cold  weather.  The  two-stage  regulator  provides  sub¬ 
stantially  constant  pressure  and  minimizes  freeze-ups 
when  the  temperature  is  near  or  below  freezing.  Figure 
4  illustrates  an  oxygen  regulator;  the  acetylene  regu¬ 
lator  is  of  similar  construction  differing  in  the  types  of 
gages  employed  and  in  the  inlet  and  outlet  connections. 

Between  the  regulator  and  the  torch  it  is  necessary  to 
use  a  specially  constructed  hose  suitable  for  oxyacetylene 
welding  service.  Hoses  designed  for  other  types  of  serv- 


Fig.  5.  Short  section  of  twin  hose  showing  construction 
of  two,  completely  independent  hoses  joined  by  a  central 
web. 


ice  are  generally  not  satisfactory  for  welding  and  cutting 
and  should  not  be  used.  There  are  available  specially 
constructed  twin  hoses  which  are  made  of  two  hoses 
joined  by  a  central  web.  Fig.  5.  Dual  hoses  which  em¬ 
ploy  a  common  wall  between  the  two  passages  should 
be  avoided  as  a  failure  of  this  common  wall  would  permit 
the  mixing  of  the  gases. 

In  the  welding  of  pipe,  even  in  the  small  diameters,  it 
is  generally  necessary  to  employ  w'elding  rods  to  fill  up 
the  groove  between  the  pipe  ends  thus  completing  the 
weld.  Welding  rods  should,  in  general,  match  the  analy¬ 
sis  of  the  pipe  metal  being  welded.  For  the  welding  of 
steel  and  wrought  iron  piping,  the  welding  rod  should 
conform  to  classification  GA60  of  AWS-ASTM  Specifica¬ 
tion  for  Iron  and  Steel  Gas  Welding  Rods,  AWS  Desig¬ 
nation  A5.-46T,  ASTM  Designation  A251-46T. 

For  copper  piping  only  deoxidized  copper  should  be 
employed  since  electrolytic  or  tough  pitch  copper  can¬ 
not  be  welded  to  produce  strong  joints  by  gas  welding. 
For  welding  copper  piping,  welding  rods  should  conform 
to  classification  RCu  of  the  Specification  for  Copper  and 
Copper  Alloy  Welding  Rods;  AWS  A5.7-52T,  ASTM 
B259-52T.  In  addition  it  is  good  practice  to  employ  a 
flux  which  assists  in  producing  sound  welds. 

The  welding  of  brass  piping  is  to  some  extent  de¬ 
pendent  upon  the  analysis  of  the  brass  involved.  Any 
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Fig.  6.  Mofor-generator  arc  welding  machine  supplying  dc 
welding  power. 


pipe  or  fitting  containing  more  than  0.5%  lead  should 
be  avoided;  brazing  may  be  used  under  these  circum¬ 
stances.  Brasses  such  as  those  containing  60%  copper, 
40%  zinc  may  be  welded  with  rods  conforming  to 
classifications  RCuZn-A,  RCuZn-B,  RCuZn-C  of  the  cop¬ 
per  filler  metal  specification  referred  to  previously.  Red 
brass  pipe  (85%  Cu  15%  Zinc)  should  be  welded  with 
rods  conforming  to  classification  RCuSi-B  of  the  same 
specification.  In  the  welding  of  brass  pipes  a  flux  suit¬ 
able  for  these  analyses  is  required. 

Arc  Welding  Equipment 

As  a  general  proposition  arc  welding  small  diameter 
pipe  is  not  as  effective  as  oxyacetylene  welding.  How¬ 
ever,  when  it  is  necessary  to  fabricate  headers  with  the 
main  pipe  of  large  diameter  and  the  branch  pipes  of 
small  diameter,  then  arc  welding  is  very  well  suited  to 
do  the  job.  Arc  welded  headers  will  generally  display 
less  distortion  than  the  same  header  fabricated  by  gas 
welding.  Therefore,  when  it  is  necessary  to  fabricate 
grids  for  elaborate  circulatory  systems,  such  as  used  for 
ice  rinks,  the  connection  of  the  small  pipe  to  the  large 
header  pipe  is  best  accomplished  by  metal  arc  welding. 

If  the  only  work  to  be  performed  is  in  the  field  of 
small  pipe  welding  and  the  related  headers,  then  the  arc 
welding  machine  may  be  limited  to  a  200  ampere  size, 
which  is  adequate  for  all  electrodes  up  to  5/32  inch 
diameter.  If,  however,  work  is  contemplated  in  larger 
pipe  sizes,  of  heavy  wall  thickness,  where  larger  diam¬ 
eter  electrodes  will  be  required,  then  the  300  ampere 
machine  is  to  be  preferred. 

Either  direct  or  alternating  current  may  be  used  for 
arc  welding  subject  to  the  requirements  of  the  job. 
Direct  current  welding  machines  are  available  as  motor 
generator  units,  Fig.  6,  for  use  where  it  is  possible  to 
connect  them  to  power  lines.  Another  form  of  dc  weld¬ 
ing  machine  is  the  rectifier  welder.  Fig.  7,  which  also 
requires  the  availability  of  power  lines.  With  both  these 
types  of  units  the  input  power  is  usually  ac,  but  the 
output  for  welding  is  dc.  A  third  type  of  welding  power 
source  is  the  welding  transformer.  Fig.  8.  This  requires 
ac  for  the  input  and  delivers  ac  welding  power.  Power 
lines  are  essential  for  the  operation  of  welding  trans¬ 
formers. 

When  working  on  construction  jobs  in  the  field,  power 
is  frequently  not  available,  at  least  in  the  early  stages. 


For  those  conditions  where  power  lines  are  not  run  in. 
there  are  welding  machines  run  by  gasoline  or  diesel 
engines.  One  of  these  types  of  units  employs  a  dc  weld¬ 
ing  generator  connected  to  the  gas  engine  as  shown  in 
Fig.  9.  Another  type  of  engine  driven  welding  generator 
uses  an  ac  generator,  and,  of  course,  delivers  ac  welding 
power.  An  example  of  the  latter  type  of  equipment  is 
pictured  in  Fig.  10.  This  particular  engine  driven  ac 
welder  is  also  capable  of  delivering  power  at  110/220 
volts,  by  simply  reconnecting  the  generator  leads. 

Generally  speaking,  steel  and  wrought  iron  pipe  may 
be  welded  with  either  dc  or  ac  welding  power  sources. 
In  the  field,  engine  driven  welders  are  necessary.  In 
shops  and  on  jobs  where  power  is  available,  then  the 
motor  generator  set,  rectifiers  or  transformer  welders 
are  preferred.  Frequently,  transformer  welders  are  pre¬ 
ferred  for  shop  welding  since  ac  will  eliminate  or  greatly 
reduce  arc  blow,  a  phenomenon  which  is  particularly 
troublesome  on  pipe  welding.  Welding  transformers  are 
usually  less  expensive  in  initial  cost  and  easy  to  maintain. 

If  the  welding  of  non-ferrous  metals  is  necessary, 
using  metal  arc  welding  with  covered  electrodes,  then 

Fig.  7.  Rectifier 
type  arc  welding 
machine  supplying 
dc  welding  power. 


Rg.  8.  Transformer 
type  arc  welding 
machine  supplying 
ac  welding  power. 
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only  dc  welding  power  sources  may  be  used.  At  the 
present  time  there  are  no  satisfactory  covered  electrodes 
for  ac  welding  of  non-ferrous  metals. 

Electrodes 

In  the  arc  welding  of  pipe  and  headers,  it  is  again 
necessary  to  employ  filler  metal  to  complete  the  joint. 
This  filler  metal  is  in  the  form  of  covered  electrodes,  i.e., 
metallic  core  wires  to  which  are  applied  coatings  which 
facilitate  the  arc  welding  and  control  the  properties  and 
composition  of  the  deposited  metal.  For  welding  of 
steel  piping,  covered  electrodes  are  available  for  use 
with  both  dc  and  ac  welding  machines.  Such  electrodes 
are  capable  of  use  in  all  positions,  viz.,  flat,  vertical  and 
overhead,  in  sizes  up  to  and  including  3/16  inch.  Elec¬ 
trodes  of  classifications  E  6010  (dc  reverse  polarity)  or 
E  6011  (ac  or  dc  reverse  polarity)  will  produce  the  best 
results.  These  electrode  classifications  are  covered  in  the 
Specifications  for  Mild  Steel  Arc  Welding  Electrodes — 
AWS  Designation  A5.1-53T,  ASTM  Designation  A233- 
53T.  Electrodes  of  these  classifications  are  generally 
used  for  welded  piping  installed  for  severe  operating 
conditions,  under  the  various  codes.  If,  however,  service 
is  for  low  pressure  and  more  particularly  if  conditions 
of  poor  fit  up  between  the  members  exist,  then  electrodes 
of  classifications  E  6012  and  E  6013  may  be  used. 

For  stainless  steel  welding,  covered  electrodes  are 
available  in  analyses  to  match  the  analyses  of  the  pipes 
to  be  welded.  Since  the  discussion  is  on  small  pipe,  gen¬ 
erally  of  light  wall  thickness,  it  will  be  advantageous  to 
utilize  the  ac-dc,  titanium  coated,  electrodes  for  welding. 
Such  electrodes  carry  the  general  classification  EXXX- 
16  and  are  usable  with  either  ac  or  dc.  The  significance 
of  the  “XXX”  in  the  above  classification  is  merely  the 
AISI  Type  number  of  the  stainless  steel  involved.  Stain¬ 
less  steel  electrodes  are  covered  by  Specification  for  Cor¬ 
rosion  Resisting  Chromium  and  Chromium-Nickel  Steel 
Welding  Electrodes,  AWS  A5.4-55T,  ASTM  A298-55T. 

For  the  arc  welding  of  copper  and  brass  piping  it  is 
recommended  that  aluminum  bronze  electrodes  conform¬ 
ing  to  classification  ECuAl-A2  be  used.  This  classifica- 


Rg.  9.  Gasoline  engine  driven  arc  w( 
plying  dc  power. 


welding  machine  sup- 

ir. 


Fig.  1 0.  Gasoline  engine  driven  arc  welding  machine  sup¬ 
plying  ac  welding  power  and  1 1 0/220V  ac  power  for 
operating  lights  and  portable  tools. 

tion  is  under  AWS  A5.6-53T,  ASTM  B225-53T,  Speci¬ 
fications  for  Copper  and  Copper  Alloy  Metal  Arc  Weld¬ 
ing  Electrodes.  It  must  be  remembered  that  welding 
with  these  electrodes  is  limited  to  the  flat  position. 

Gas  Shielded  Tungsten  Arc  Welding 

Inert  Gas-Tungsten  Arc  Welding  (Heliweld  Process) 
is  the  term  applied  to  those  welding  processes  which 
derive  the  heat  for  welding  from  an  arc  maintained 
between  a  tungsten  electrode  and  the  work  piece,  in  an 
inert  gas  atmosphere.  A  typical  Heliweld  holder  and 
related  hoses  and  leads  are  shown  in  Fig.  11.  Either  dc 
or  ac  may  be  used,  generally  with  standard  welding 
machines,  and  the  shielding  gas  is  helium  or  argon  or 
mixtures  of  these  two  gases.  In  ac  welding,  a  high  fre¬ 
quency  oscillator  is  frequently  employed  to  stabilize  the 
arc  and  assist  in  arc  starting.  A  200  amp  ac  Heliweld 
unit  with  high  frequency  is  illustrated  in  Fig.  12.  The 
process  is  particularly  suitable  for  the  welding  of  non- 
ferrous  metals  such  as  aluminum  and  its  alloys,  stainless 
steels,  copper  and  its  alloys,  nickel  and  its  alloys.  The 
welding  of  ordinary  steel  pipe  is  not  practical  by  this 
process  at  this  time.  Rimmed  steel,  from  which  steel 
pipe  is  normally  produced,  does  not  yield  sound  welds 
unless  special  techniques  are  employed.  The  particular 
merits  of  this  process,  on  non-ferrous  piping,  are  that 
it  permits  welding  without  the  use  of  fluxes  and  produces 
welds  of  high  quality  at  fast  welding  speeds. 

Brazing  and  Braze  Welding 

Brazing  is  a  process  related  to  welding  and  covered 
in  the  general  classification  of  welding  processes.  In 
the  American  Welding  Society  Handbook,  Third  Edition, 
brazing  is  defined  as:  “A  group  of  welding  processes 
wherein  coalescence  is  produced  by  heating  to  suitable 
temperatures  above  800  deg  and  by  using  a  non-ferrous 
filler  metal,  having  a  melting  point  below  that  of  the 
base  metals.  The  filler  metal  is  distributed  between  the 
closely  fitted  surfaces  of  the  joint  by  capillary  attrac¬ 
tion.”  From  this  definition  it  will  be  noted  that  the  parts 
must  be  closely  fitted  and  the  filler  metal  must  be  dis¬ 
tributed  in  the  joint  by  capillary  attraction.  Thus  the 
best  joint,  in  brazing,  is  stressed  almost  solely  in  shear. 
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Fig.  1 1 .  Gas  shielded  tungsten  arc  holder,  showing  water, 
gas  and  electrical  connections. 


This  calls  for  the  use  of  special  fittings  specifically  de¬ 
signed  for  brazed  connections. 

Brazing  as  a  general  industrial  process  may  be  applied 
by  any  one  of  seven  different  methods.  However,  for 
piping  work  only  torch  brazing,  Fig.  13,  is  of  practical 
use  since  the  other  methods  involve  equipment  not  suit¬ 
able  for  application  to  field  piping.  Torch  brazing 
employs  exactly  the  same  gases  (oxygen  and  acetylene) 
and  equipment  as  described  previously  for  oxyacetylene 
welding.  In  short,  equipment  for  oxyacetylene  welding 
may  be  used  directly  on  brazed  piping  systems. 

Since  brazing  operates  below  the  melting  point  of  the 
parts  brazed  but  above  800  deg  (this  differentiates  it 
from  soldering),  it  follows  that  lower  heat  is  required 
for  brazing  a  given  metal  than  would  be  necessary  for 
welding.  Further,  brazing  filler  metals  are  in  general 
low  melting  point  alloys.  For  the  brazing  of  ferrous 
metals  including  carbon  steel,  stainless  steel  and  the 
nickel  alloys,  brazing  filler  metals  of  classifications 
BAg-1  or  BAg-la  should  be  used.  Brazing  filler  metals 
are  covered  in  Specifications  for  Brazing  Filler  Metals, 
AWS  A5.8-52T,  ASTM  B260-52T.  These  same  filler 
metals  would  be  used  in  the  joining  of  dissimilar  metal 
combinations  of  pipe  to  pipe  or,  pipe  to  fittings.  For  the 
joining  of  copper  and  brass  assemblies,  filler  metal  of 
classification  BCuP-5  may  be  used  although  classifica¬ 
tions  BAg-1  and  BAg-la  will  also  prove  very  satisfactory. 

In  general,  when  performing  any  brazing  operation, 
it  is  necessary  to  clean  the  pipe  ends  and  fittings  thor¬ 
oughly  and  employ  flux  to  facilitate  the  flow  of  brazing 
filler  metal.  While  it  is  true  that  the  general  classifica¬ 
tion  of  copper-phosphorus  filler  metal  may  be  used  on 
copper  to  copper  joints  without  flux,  it  is  believed  that 
better  results  will  be  obtained,  even  in  this  case,  with 
the  use  of  flux. 

Braze  welding  is  a  technique  of  welding  which  may 
be  applied  by  oxyacetylene,  metal  arc  or  other  welding 
processes.  It  is  somewhat  related  to  brazing  described 
before,  but  the  significant  difference  is  brought  out  in 
the  following  definition  taken  from  the  American  Weld¬ 
ing  Society  Handbook:  “Braze  Welding:  A  method  of 
welding  whereby  a  groove,  fillet,  plug  or  slot  weld  is 
made  using  a  non-ferrous  filler  metal,  having  a  melting 
point  below  that  of  the  base  metals  but  above  800  deg. 


^  r? 

The  filler  metal  is  not  distributed  in  the  joint  by  capillarv 
attraction.”  From  this  it  will  be  seen  that  a  cross  section 
of  a  braze  weld  is  in  all  respects  similar  to  that  of  a 
weld.  However,  since  the  filler  metal  melts  below  the 
melting  point  of  the  base  metal,  fusion  does  not  exist  to 
the  same  extent  nor  is  it  of  the  same  kind.  Whereas 
brazed  joints  in  piping  are  stressed  in  shear,  braze 
welded  joints  would  be  subject  to  tension,  compression 
etc. 

For  braze  welding  by  the  oxyacetylene  process,  the 
same  equipment  would  be  used  as  is  employed  for  weld¬ 
ing  and  brazing.  Similarly,  in  metal  arc  welding  the 
equipment  would  be  the  same  except  that  since  the  elec¬ 
trodes  are  of  the  non-ferrous  type  only  dc  welding  would 
be  employed. 

Oxyacetylene  braze  welding  uses  welding  rods  of  the 
copper-zinc  (60  Cu  -  40  Zn)  analysis.  Such  rods  are  de¬ 
scribed  under  the  welding  of  brass  pipe.  Their  use 
in  braze  welding  would  be  limited  to  joints  in  galvanized 
steel  pipe  where  it  is  desired  to  effect  the  connection 
with  a  minimum  disturbance  of  the  galvanizing.  This 
can  be  achieved  by  the  use  of  brass  rods  of  Classifica¬ 
tions  RCuZn-A,  B  or  C  together  with  a  liquid  type  flux. 

It  is  this  flux  which  protects  the  galvanized  coating. 
Braze  welding  may  also  be  used  for  joining  dissimilar 
metal  combinations  or  piping. 

Braze  welding  may  also  be  performed  with  covered 
aluminum  bronze  electrodes  conforming  to  classification 
ECuAl-A2  as  described  previously  under  the  welding 
of  copper.  These  electrodes  would  be  used  for  the  braze 
welding  of  steel  or  other  ferrous  metal  pipe  or  combina- 


Fig.  12.  Trans¬ 
former  type  arc 
welding  machine 
equipped  with  high 
frequency  oscilla¬ 
tor  for  use  with  gas 
shielded  tungsten 
arc  welding. 


Fig.  13.  Torch 
brazing  uses  oxy¬ 
gen  and  acetylene 
gases. 
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Control  Direct  Ra( 
for  Comfort 


W.  G.  YOUNG 

Mananer  of  Product  Engineering,  Automatic  Controls  Division, 
Barber-Colman  Company,  Rockford,  III. 


Two-position  control  is  the  best  way  to  achieve  true  indoor  comfort  with  radiators  or 
convectors.  Test  data  show  why  positioning  control  is  ineffective  with  direct  radiation. 


Direct  radiation — radiators,  convectors,  etc. — as 
used  today,  are  Installed  to  perform  two  functions: 
(1)  to  offset  the  building  heat  losses,  and  (2)  to  provide 
heat  delivery  along  cold  outside  walls  (particularly  large 
expanses  of  glass)  to  counteract  discomfort  of  down¬ 
drafts  and  loss  of  body  heat  to  cold  wall  surfaces. 

Determination  of  correct  control  for  direct  radiation 
usually  requires  consideration  of  both  functions.  There 
are  Instances  where  radiation  Is  Intended  only  to  offset 
building  heat  loss,  minimizing  the  Importance  of  the 
type  of  control  selected,  but  most  applications  require 
performance  of  both  functions,  as  evidenced  by  the  trend 
toward  long,  continuous  heat  exchangers  such  as  finned 
tube  or  baseboard  convectors. 

Control  of  Steam 

If  steam  Is  the  heating  medium,  and  proportional  con¬ 
trol  Is  used,  building  heat  losses  will  be  offset  satisfac¬ 
torily.  The  thermostat  positions  the  control  valve  in 
accordance  with  load  requirements,  with  heat  output  of 
the  radiation  compensating  for  heat  losses.  However, 
radiation  is  completely  filled  with  steam  only  at  design 
outdoor  temperature.  At  all  higher  outdoor  tempera¬ 
tures,  approximately  90%  of  the  time  when  heating  is 
required,  flow  of  steam  through  the  control  valve  is  re¬ 
duced  with  complete  condensation  of  the  steam  before 
it  reaches  the  trap.  The  effect  of  this  is  shown  in  the 


test  data  tabulated  in  Table  1.  Note  that  when  throttling 
the  flow  of  steam  to  finned  tube  radiation  at  40%  flow, 
over  50%  of  a  12-ft  length  of  finned  radiation  is  below 
100  deg  F  and  has  little  value  in  combatting  chilling 
downdrafts,  which,  according  to  laboratory  tests,  can 
reach  velocities  as  high  as  250  fpm  immediately  adjacent 
to  the  glass  when  inside  glass  temperature  is  +30  deg. 

Similarly,  Table  2  shows  the  results  of  throttling  the 
supply  of  steam  to  a  convector.  Again,  over  50%  of  the 
radiating  surface  is  ineffective  under  moderate  load  con¬ 
ditions.  Since  these  units  are  generally  located  under 
windows,  a  large  portion  of  the  convector  is  of  little 
value  in  combatting  the  effect  of  the  cold  glass  area, 
except  when  approaching  design  conditions. 

Thus,  it  is  seen  that,  while  proportional  control  will 
meet  building  heat  losses,  comfort  cannot  be  achieved, 
because  under  most  operating  conditions  only  that  part 
of  the  radiation  nearest  the  valve  emits  heat. 

On-off,  or  two-position  control  of  the  steam  supply, 
properly  applied,  will  fulfill  both  functions  under  all 
climatic  conditions.  With  two-position  control,  building 
losses  are  easily  offset  by  using  a  thermostat  which  opens 
or  closes  a  valve  in  accordance  with  heating  demands. 
The  length  of  time  the  valve  remains  fully  open  depends 
upon  outside  temperature:  The  lower  the  temperature, 
the  longer  the  on  cycle  and  the  shorter  the  off  cycle. 


Fig.  I.  Addition  of  heat  anticipation  reduces  variation 
in  convected  air  temperature. 


Ofisetting  of  downdrafts  and  cold  wall  effect  is  accom¬ 
plished  satisfactorily,  due  to  the  inherent  nature  of  two- 
position  control.  When  the  valve  is  fully  open,  full 
pressure,  or  “design  temperature”  steam  forces  its  way 
through  the  entire  length  of  radiation.  Regardless  of  the 
load  requirements,  the  entire  length  is  filled  with  steam, 
is  warm,  and  thereby  prevents  downdrafts. 

What  about  the  possibility  of  large  variations  in  radia¬ 
tion  temperature,  due  to  the  on-off  action  of  two-position 
control?  Heat  anticipation,  or  timed  two-position  con¬ 
trol,  provides  the  answer  to  this  problem.  It  varies  heat- 
on  time  in  proportion  to  system  load  with  a  small  electric 
heater  that  creates  artificial  heat  at  the  thermostat.  This 
heat  warms  up  the  thermostat  and  closes  the  control 
valve  before  the  room,  or  zone,  can  overheat  because  of 
the  heat  stored  in  the  radiation.  The  amount  of  heat 
anticipation  is  selected  to  overcome  the  differential  of 
the  sensitive  electric  room  thermostat.  This  results  in 
more  operations  of  the  control  valve,  usually  four  to  five 
times  in  an  hour.  The  result  is  that  smaller  amounts  of 
heat  at  more  frequent  intervals  are  added.  The  mass,  or 
thermal  inertia,  of  the  radiation  smoothes  out  the  swings 
in  radiation  temperature  and  provides  a  uniform  blan¬ 
ket  of  heat  for  the  entire  length  of  the  radiator,  or  con¬ 
vector.  Long  off  periods  occur  only  in  the  mildest 
weather  when  cold  wall  effects  and  window  downdrafts 
are  not  factors  in  comfort  control.  Figure  1  illustrates 
how  the  addition  of  heat  anticipation  reduces  the  varia¬ 
tions  in  convected  air  temperature  by  causing  the  valve 
to  cycle. 

Another  advantage  of  two-position  heat-anticipating 
control  is  that  even  temperature  control  is  maintained 


with  a  minimum  of  offset,  usually  considerably  less  than 
the  throttling  range,  or  droop,  necessary  to  provide  stable 
control  with  a  proportional  system. 

Hot  Water  Radiation  Control 

Benefits  similar  to  that  with  steam  are  derived  from 
two-position,  heat-anticipating  control  of  hot  water  radi. 
ation  systems,  but  for  somewhat  different  reasons. 

Throttling  valves  on  hot  water  radiation  provide  pool 
heat  proportioning  characteristics  because:  (1)  heat 
output  of  a  hot  water  exchanger  is  not  linearly  related  to 
flow;  and  (2)  the  minimum  controllable  flow  through  the 
average  proportioning  valve  is  large  enough  to  provide 
approximately  30%  of  the  heat  output. 

Laboratory  test  data  given  in  Tables  3  and  4  effectively 
show  how  the  heat  output  is  not  linearly  related  to  flow. 
Note  that  when  flow  is  ‘reduced  to  approximately  50%, 
heat  output  is  about  90%.  Reduction  of  flow  to  5V^% 
results  in  an  output  of  33%.  Perhaps  the  most  apparent 
reason  for  this  is  due  to  the  fact  that  most  hot  water 
heating  systems  are  designed  around  a  20-deg  drop,  and 
considering  pipe  sizing,  pump  selection,  normal  safety 
factors  and  the  like,  the  average  system  may  drop  the 
temperature  only  10  deg.  This  is  so  because  the  volume 
of  water  flow  is  greater  than  that  which  was  calculated.  At 
any  rate,  210-deg  water,  returning  to  the  boiler  at  190 
to  200  deg,  retains  considerable  heat  potential,  and  has 
given  up  only  a  small  percentage  of  its  total  heat.  Conse¬ 
quently,  any  reduction  in  flow  simply  results  in  a  greater 
temperature  drop  as  the  water  remains  in  the  radiation 
a  longer  period  of  time.  The  increase  in  temperature  drop 
substantially  cancels  the  effect  of  reducing  the  flow,  and 
as  shown  in  Tables  3  and  4,  it  is  thus  seen  that  halving 
flow  results  in  almost  doubling  of  temperature  drop,  but 
with  very  little  reduction  in  heat  output. 

A  proportional  control  valve  gives  the  best  results 
when  the  valve  is  the  major  restriction  in  the  system.  A 
measure  of  the  valve’s  resistance  to  flow,  compared  to 
the  resistance  of  the  remainder  of  the  system  (piping, 
heat  exchangers,  etc.),  is  given  in  its  pressure  drop  at 
design  flow.  For  example,  a  50%  drop  means  that  the 
resistance  of  the  valve  is  equal  to  the  resistance  of  the 
remainder  of  the  system.  A  pressure  drop  of  50-70% 
across  the  control  valve  is  needed  for  good  control,  but 
seldom  can  an  engineer  allow  such  a  drop  when  design¬ 
ing  a  direct  radiation  system.  He  will  more  likely  allow 
10-15%  for  the  control  valve.  The  flow  characteristics 
are  illustrated  in  Fig.  2,  in  which  percentage  of  flow  is 
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Fig.  2.  Valve  flow  characteristics. 


plotted  against  percentage  of  stem  travel  at  pressure 
drops  of  both  15  and  50%. 

As  illustrated  in  Tables  3  and  4,  heat  output  of  hot 
water  radiation  does  not  vary  linearly  with  flow,  and 
this  characteristic  is  shown  in  a  different  form  in  Fig.  3, 
with  percentage  of  total  heat  plotted  against  percentage 
of  flow.  When  both  conditions  are  present,  as  is  the  case 
when  proportional  control  is  applied  to  direct  radiation, 
the  results  are  as  plotted  in  Fig.  4.  Note  that  when  the 
valve  is  50%  closed,  heat  output  remains  well  over  90%. 
Therefore,  even  though  the  control  valve  performs  its 
function  of  reducing  flow,  heat  output  is  not  effected 
materially. 

Data  in  Fig.  4  show  that,  if  the  customary  permissible 
allowance  of  10-15%  of  the  system  resistance  is  made 
for  the  control  valve,  a  modulating  or  proportioning 
valve  will  do  practically  all  of  this  work  in  the  first  20% 
of  travel.  This  means  that,  in  practice,  it  will  not  act 
as  a  proportioning  valve,  but  as  a  two-position  valve 
opening  to  practically  full  heat  at  20%  open,  so  that 
when  a  proportioning  system  is  applied,  the  equivalent 
of  two-way  action  usually  results.  Some  correction  of 
this  on-off  action  of  a  proportional  valve  is  possible  by 
utilizing  a  wide  throttling  range  in  the  thermostat,  but 
not  without  the  corresponding  disadvantage  due  to  droop 
or  offset  Similarly,  a  partial  correction  can  be  made  by 


0  10  20  30  40  so  60  70  80  90  100 

Percent  of  Flow 

Rg.  3.  Heat  output  of  hot  water  radiation  as  a  function 
of  flow  rate. 


Percent  of  Stem  Travel 

Fig.  4.  Proportional  control  applied  to  direct  radiation. 

using  what  is  known  as  an  equal  percentage  port  valve 
which  has  a  throttling  plug  so  shaped  that  flow  varies 
as  the  square  root  of  the  lift.  Such  a  valve,  known  as 
a  high  lift  valve,  requires  a  valve  body  with  an  operator 


smaller  orifice 
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Fig.  I  I.  Gas  shielded  tungsten  arc  holder,  showing  water, 
gas  and  electrical  connections. 
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Fig.  12.  Trans- 
former  type  arc 
welding  machine 
equipped  with  high 
frequency  oscilla¬ 
tor  for  use  with  gas 
shielded  tungsten 
arc  welding. 


Fig.  13.  T  orch 
brazing  uses  oxy¬ 
gen  and  acetylene 
gases. 
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Control  Direct  Radiation 
for  Comfort 


W.  G.  YOUNG 

Manager  of  Product  Engineering,  Automatic  Controls  Division, 
Barber-Colman  Company,  Rockford,  III. 

Two-position  control  is  the  best  way  to  achieve  true  indoor  comfort  with  radiators  or 
convectors.  Test  data  show  why  positioning  control  is  ineffective  with  direct  radiation. 


Il!l.(  I  I .iili.ilioii  lailialiii'.  ruMVi'iiui'.  clc.  a~ 
ii'cd  Iddav.  an-  imlalh-il  tu  |M-ifurm  l\\u  functidii'; 
ill  Id  dll'dl  llu-  Iniildirij;  heal  ld—.t-«.  and  i2i  Id  |ni»\idi- 
In-al  d»-li\<‘i  \  aldiii;  cdld  dnt«idt-  walU  i  pai lie  ulai  K  lar;:i' 
i-'.lian'i-  dt  ”la"i  Id  rdunifiarl  diMdiiildii  df  ddwn- 
diafl-  and  Id —  df  ImmK  In-al  Id  idld  ^^all  'iiifaii-'. 

h<-l)-rininalidn  df  rdtit-i|  cdiilidl  Im  din-cl  ladialidii 
ii'iialK  n-i|nin-'  <  dii>idt-i al idu  df  hdih  Inin  lidii'.  I'ln  ir 
an-  iii'lain  wln-n-  radialidu  i^  inlmdi-d  did\  In  cdf'i-l 
l>nildin<;  In-al  ld>*.  ininiini/.ini:  lln-  itn|idi lani'<-  dl  lln- 
l\|ii'  df  rdiilidl  ')-li-<  it-d.  Iml  nn»|  a|i|ilii  alidtn  n-(|uin' 
|n-i  fdi  nianrt-  df  lidih  fnin  lidii-.  a-  «-\  idrin-<-d  li\  lln-  In-inl 
IdwanI  Idiip.  (  iiiiliniidn'  In-al  i-m  lianjn-i «  'n<  li  a*  fintn-d 
Inin-  (ir  lia'»-lidanl  rdint-i  ldr-. 

Control  of  Steam 

If  'li-ain  i-  lln-  In-.ilinj;  nn-dium.  and  pi d|idi I idual  (  dii- 
lidl  i>  U'<-d.  Injildin"  In-al  ld'-.»->  will  In-  d|K«-|  »ali'f.n  ■ 
Idiilv .  lln-  lln-inid'lal  [id-ilidii'  lln-  idiilidl  \al\f  in 
a<rdidarnt-  willi  hiad  n-t|iiin-!in-nl'.  willi  In-al  dnl|>nl  dl 
lln-  radialidii  <-din|n-n'al in^  Idi  In-al  Id—t-'.  Ild\\t-\i-i. 
ladialidii  i-.  (-dm|il»-l(-|\  Idlt-d  willi  -Irani  dids  al  dt--i<.'n 
diililddi-  li-ni|n-i aim*'.  \l  all  lii^ln-r  dulilddi  l(-ni|n‘ra- 
Inn-rJ.  a|i|>n'\imal»'K  *)()'<  of  lln-  linn-  wln-n  In-alini;  i- 
r*-<|nin-d.  IldW  of  -l*-ani  lhn>n,i;li  lln-  lonlml  \al\t-  i-  n-- 
diicnd  wilh  <'dm|il*-lt-  cdinlnn-al ion  dl  lln-  'l<-ani  In-fun- 
it  n-ai  In--  lln-  liap.  lln-  t-ll'-*  I  df  ihi-  i-  -liown  in  lln- 


1* -I  dala  lalinlalt'd  in  I  ahl*-  I.  Ndl*-  llial  v\ln-n  llinilllin^ 
lln  lldw  dl  -It-ani  In  finin-d  luin-  lailialion  al  1*1' <  lldw. 
d\«-i-  .*>(!'(  df  a  ll2  fl  It-n^lli  df  linm-  l  ladialinn  i-  ln-ldw 
lIHI  (h-ir  I-'  atnl  lia-  lilll*-  valin-  in  * miiliall in”  *  hillinii 
ili>w  mil  all-,  wliiili.  a*  i  **nlin;i  I**  lalidialdi's  It-sl^.  ran 
n-arli  \*-|d(  ili*--  a-  liiiili  a-  fpin  iiniin-dialrK  ailjai  t-nl 
Id  ill  liLi"  wln-n  in-idr  ”la—  Irmin-ialun-  i-  '  •><>  drp. 

Siniilailx.  laid*'  2  -lidw-  lln-  n--iill-  df  llirdllliim  lln- 
-upliU  dl  -It-ain  Id  a  rdint-rldi.  Xuaiii.  d\rr  .>n' <  id  lln- 
r  nlialiii”  -ni  la*  *-  i-  iin-lT*-*  li\*-  ninirr  nnnlrralr  Idatl  roii- 
dilidii-;.  Sim  *-  lln  -*-  iiiiil-  ar*-  ”*-in-iall\  hn  alril  nnd*-i 
window-,  a  lar"*-  innlidii  id  llir  rdiixt-rldr  i-  of  lilllr 
\alin  in  I'dinlialliii”  lln-  rlf*-rl  id  lln-  ridd  ^la--  aia-a. 

I  \rr|i|  wln-n  a|i|ii iiarliiii”  dr-i”n  rdinlilidii-. 

/  liiiM.  it  is  si’rn  llitil.  n  liilr  /ird/iorZ/dm//  <  iintrol  it  ill 
iiii’ft  liiiiltliii^  lifiil  Iti.sst's.  itiiuiiirt  iiiiinot  hi’  iicliifvcil. 
hfiiitisr  iinilt-r  most  njii’nilin^  ronililiims  unly  lliiil  purl 
til  llif  niilitiliiin  nriiit'si  tin-  niht'  t’liiils  lu'iil. 

nii-dli.  d|-  1  w  d-|id-il  idii  I  diilidl  id  lln-  -Irani  -ii|i|)l\. 
|iid|n-il\  a|i|ili«-d.  will  fulfill  Inilli  luinlidn-  undt-r  all 
I  linialir  *  lunlilidii-.  \\  illi  lwd.|id-ilidn  rdiilidl.  luiildiii” 
III--*-  an- <-a>iK  idl-*  !  |i\  n-iipi;  a  llirrnnolal  whic  h  diirii- 
iir  (  Id-r-  a  \al\t-  in  ai  c  didaini-  wilh  In-aliii”  (h-inand-. 
l  ln-  lt-n”lh  df  linn-  tin-  \al\r  n-maiii-  fiilK  dprii  dt-prnd- 
npdii  dul'idt-  t-'iiipni aliirr;  lln-  ldw<-r  tin-  lrin|n-iatur*‘. 
lln-  ldn”t-|-  ihr  tm  r\rli-  and  lln  -hdili-r  lln-  nfj  rvrir. 


TABLE  I— TEST  OF  STEAM  FINNED  TABLE  2— TEST  OF  STEAM  CONVECTOR 

TUBE  RADIATION 


F 

R  aa  a* 

.n 

Tempt-ra*.. 

re-  Dt-g 

F 

°o 

■  b-  hr 

T, 

T. 

Ta 

T, 

T-. 

T,. 

T; 

100.0 

17.2 

195 

192 

183 

183 

181 

181 

152 

70.4 

12.1 

IF7 

183 

176 

176 

175 

102 

79 

63.9 

1 1.0 

IB6 

183 

173 

172 

156 

91 

78 

40.7 

7.0 

185 

182 

168 

93 

84 

74 

30, F 

1  -  1 

1  9 

92 

s2 

-1 

2 

’  l 

F  w  R  la  a*ion  Tt  mpe''a*..i-e  D-.  c:  F 


°0 

. b  hr 

T, 

T., 

T:, 

T. 

T-. 

100.0 

13.6 

212 

206 

lib 

206 

194 

71.3 

9.7 

19s 

195 

191 

132 

112 

55.9 

l.b 

I9S 

144 

132 

130 

90 

44  8 

6.1 

198 

135 

92 

88 

79 

71 A 

4. 

I9r 

89 

s2 

C. 

73 
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Fig.  I.  Addition  of  heat  anticipation  reduces  variation 
in  convected  air  temperature. 


( Ml'flt iiii;  III  iliiw  iiiiratl'  ami  cnlil  wall  fllcrt  i'  arrum- 
pli'lu'il  -ali-fai  liu  iU .  ilm-  to  tin-  iMli(Mf?it  tialiin-  nf  Iwn- 
|)ositinii  I'lintriil.  \\  Iumi  llif  \al\e  i-  fulK  uiifti.  full 
[•(♦•"iirt .  or  "ilf'ii.'ii  li‘tiiiifialuif"  'Iraiu  foiro'  it'  wax 
tliioujili  llif  ♦■iiliif  Ifiijith  of  railialiou.  I>i‘”ai illt"  of  tin- 
load  ifiiuiifim-nl'.  tlio  eiiliro  Ifiifrili  i^  filloil  willi  'Icim. 
i-  warm,  ami  llifudix  |irt‘\fiil'  dowmliafl'. 

What  alioul  tlio  po-'ildlilx  ot  lariro  xaiialion-  in  radia- 
limi  l«*m|»fraturf.  diir  to  tin-  on-off  arlioii  ol  |wo-|io-ilioii 
loiitiol.''  llfal  aiiliri|ialioM.  or  tiim-d  Iw o-|io«il imi  roii- 
trol.  jtrov  idc'  tlm  au'Wi-r  to  l!ii«  |Moli|fm.  It  xario'  li*-al- 
oti  tiim-  ill  |iro|»oi lion  to  'X-lcm  load  with  a  'inall  «■l•■^lri^ 
lioator  that  i  roato-  artifii  iai  Imat  at  tin-  llieriiio'lat.  Tlii' 
heat  warm-  u|i  the  tlioi  iiio^lal  ami  i  lo-o~  llio  rouliol 
xalxi  lipfoif  the  room,  or  /om-.  can  oxcilicat  liccan'c  of 
tin  heat  'toll'd  ill  the  radialion.  I  he  amount  of  lic.il 
aiitii  i|iatioii  i'  'clci  led  to  oxcii  oim-  the  dilfi'icnlial  of 
the  'eii'itixe  eleiliii  room  ihei  iiio'lat.  I  hi'  re'iilt'  in 
more  o|ieration'  o|  the  eonliol  xalxe.  ii'iiallx  loni  to  lixe 
time'  in  an  honr.  I  he  re'iill  i'  th.il  'iiiallei  amount'  ol 
heat  at  more  lrei|nent  inlerxal'  are  added.  The  imi".  m 
ihernial  inertia,  of  the  ladialion  'iiioulhe'  onl  the  'wiii”' 
in  radiation  teni|iei aim e  and  |noxide'  a  nniforni  hlan- 
ket  of  heat  for  the  entire  leni^lh  ol  the  radiator,  m  i mi- 
xeetor.  Toni:  i>f]  |ieriod'  m  i  nr  imlx  in  the  niilde'l 
xxeather  when  eold  wall  effect'  and  window  dowmliafl' 
are  not  factor'  in  comfort  control,  l  ijinre  I  ilhi'lrale' 
how  the  addition  of  heat  anlici|(alion  reduce'  the  xaria- 
tioii'  in  conxected  air  temperalnre  hx  caii'inp  the  xalxe 
to  cxcle. 

\nolher  ailxantaiie  of  Ixxo-po'ilion  heal-anlicipalim; 
control  is  that  exen  temperature  control  i'  mainlaiiied 


with  a  miniimmi  ol  oll-el.  U'liallx  coiisidei ahlx  h"  than 
the  ihrottlin^  raiifie.  or  droop,  neces'arx  to  proxide  'lahle 
control  xxilh  a  pro|Mii  1  ional  -X'leiii. 

Hot  Water  Radiation  Control 

Ifenelit'  'iniilar  to  that  xxilh  'team  are  derixed  Imm 
lxxo-|iiisition.  heal-anlicipaline:  control  of  hot  xxaler  radi 
atioii  'X'leiii'.  hilt  lor  'omexxhal  diHereiil  rea'oiis. 

Ihioltliim  xalxc'  on  hot  xxaler  radiation  proxide  pout 
heat  pi oporl ioninii  i  harai  leri'l ic'  hec.iii'e:  i  I  I  heat 
oiilpnl  ol  a  hot  xx.iler  l•\ch,lni;er  i'  not  lineailx  related  to 
iloxx  :  and  i  if  i  the  minlninm  i  onli  ollahle  tioxx  ihi  on^hlhe 
axeiam  pi  opm  lionim;  xalxe  i-.  laiue  enoimh  to  proxide 
.ippro\imalelx  Itl'.  ol  the  heal  oiilpnl. 

I.ahoraloix  le'l  data  iiixen  in  lahle'  ■'>  ami  I  elleilixeix 
'hoxx  Iloxx  ihe  heal  onipnl  i'  not  lineailx  related  to  Iloxx. 
\o|e  that  xxhen  Iloxx  i'  n  dm  ed  to  appioxinialelx  .')(!' I  . 
heat  output  i'  ahoni  '*11' <.  Ilednclioii  of  Iloxx  to 
le'nll'  in  an  onipnl  ol  IV-ihap'  the  iiio'l  ap|iarenl 

rei'oii  for  ihi'  i'  due  In  the  lac|  that  mo'l  hot  xxaler 
heatiiie  'X'leni'  are  de'iiined  around  a  dll-de”  drop,  and 
eoii'iderine  |)ipe  'i/ins:.  pnm|i  'eleilioii.  normal  'afetx 
l.ictoi'  and  the  like,  the  axera^ie  'X'lem  max  drop  the 
lempeialnie  oidx  hi  dej;.  Ihi'  i'  'o  hecaii'e  the  xoinme 
ol  xxaler  Iloxx  i' liiealei  than  that  xxhich  xx  a' calciil.iled.  \l 
anx  rale.  2hl-de”  xxalei.  nlninimi  to  the  hoiler  at  I'KI 
|i  de'.:.  retain'  coii'iderahle  heal  |iolenlial.  and  Ini' 

,::ixen  up  onix  a  'inall  perccnla^'e  o|  it'  total  hi'al.  Toii'e- 
ipientlx.  anx  leihn  lion  in  Iloxx  'iniplx  le'iill'  in  a  ^lealer 
temperalnre  drop  a'  the  xxaler  remain'  in  the  radialion 
a  longer  pei  iod  of  lime.  Ihe  im  rea'f  in  lem|ieralnre  drop 
'iih'tanl iailx  cancel'  the  ellei  I  <d  leilm  inji  the  Iloxx.  ami 
a'  'hoxxn  in  T.ihh  '  ,’i  and  I.  it  i'  lliii'  'een  that  halxiii" 
Iloxx  le'iill'  in  .ilnio't  doiihlinu  ol  lempciainre  diop.  hnl 
xxilh  xerx  little  ledmlinn  in  h)'al  onipnl. 

\  piopoilional  eonliol  xalxe  nixc'  the  he'l  le'iill' 
xxhen  the  xalxe  i'  the  iiiajoi  ic'lridion  in  the  'X'teni.  \ 
mea'iire  cd  the  xalxe’'  re'i'iance  to  Iloxx.  eoinpared  to 
the  re'i'lanee  of  the  remainder  of  the  sx^.|enl  i  pipinir. 
heal  exchanger',  eli  .i.  i'  <;ixen  in  it'  |ne"nre  drop  at 
de'ipn  Iloxx.  l  or  example,  a  ')ll'<  drop  meaii'  that  the 
re'i'lanee  of  the  xalxe  i'  eipial  to  the  re'i'lanee  of  the 
remainder  of  the  'X'leni.  \  |ne"nre  drop  of  .)((-, It'* 
ai'i'o —  the  control  xalxe  i'  needed  for  ”ood  control,  hut 
'cldoin  can  an  engineer  alloxx  'in  h  a  drop  xxhen  de'iun- 
iiig  a  direel  ralialioii  'X'lem.  lie  XX  ill  more  likelx  alloxx 
l(l  l’»'<  for  the  loiiliol  xalxe.  Ihe  Iloxx  i  haracieri'lic' 
are  ilhi'lraled  in  I  ijr.  2.  in  xxhich  percentage  of  Iloxx  i' 


TABLE  3— TEST  OF 
FINNED  TUBE  RADIATION 
—HOT  WATER  CIRCULATING 


f.’anometer 


■  Water  I  ' 

.  in i 

Orifice  ‘ 


Thermometer  Thermometer 
Thermocouples 

Ji  Tj  T4  Tj  Tj^  T; 

T  X  x._  X  ^  ^  X  X  X  X  : 

. . '-F-' . 


Water 

JL^  out  ^ 


‘  n  e*  W  a'e’’ 

F'e-v 

D'  c 

Tc'*-  c-  '•a 

Paa 

a*  ■„ 

,  0 

!  Gp-' 

Wa‘‘- 

D'%  F 

T, 

T, 

too 

1.18 

23 

16! 

135 

135 

133 

75 

C.69 

'3.3 

159 

133 

133 

130 

52 

0.62 

6.3 

159 

132 

132 

12ft 

25 

0.30 

1 .5 

15' 

1?  ' 

12^ 

126 

1  1 

.13 

'  5o 

i  t  ■' 

D< 

'7  " 

Loav'ng  Wafer 
Terr'pera*  .re 

Fteaf 

O.’pu* 

T-. 

'  T,. 

'  T: 

Deg  F 

Btu/ftr 

12’' 

127 

127 

1  17 

150 

6550 

100 

125 

125 

123 

113 

145 

6280 

96 

12-1 

123 

121 

1  12 

140 

5950 

91 

1  16 

115 

1  !  1 

III 

122 

5450 

83 

1  d 

1  ^  i 

1 

1  1  ‘ 

/U4 

45 

60 
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Percent  of  Stem  Travel 

Fig.  2.  Valve  flow  characteristics. 

jtlollfd  a^ain-t  |>fr(  *Mila^»-  nl  'l<  in  lra\i  l  at  pir-'iirc 
(In i|i'  uf  III itli  I .)  anil  •>< •'  <  . 

.A"  illiJ'ltati-il  in  lalili'  >  ami  I.  Imat  iiiiliint  nf  Imt 
ualcr  railiatimi  iliio  nut  \ai\  lim.iiK  with  fluu.  anil 
tlii--  ( liararli‘1  i'l ii  i^  'Imwii  in  a  ililli  n-nl  fui  in  in  I  i".  >. 
uilli  |i(‘i ^l■nta;:^■  uf  tulal  In  al  iilullnl  .luaiii'l  |irrt cntajm 
nf  lliiw.  \\  linn  Imlli  runililiun^  aic  |ll(■'l■nl.  a-  !>•  llin  l  a'f 
will'll  |ii u|iurliunal  i  unliul  a|)|ilii'il  lu  ilin-rl  railiatiuii. 
till'  rc'iill'  arc  a-  |ilul|i  il  in  I  ij:.  1.  Nulc  llial  wlinii  tin' 
\al\c  i-  .'ill',  rlu^cil.  Inal  unl|inl  l<■nlain■■  wfll  umt  Oil',. 

I  lii'irfuin.  cM'ii  lliun”li  till'  ruiiliul  \al\i'  |i(‘rluini>  il' 
liiintiuii  uf  n-ilnrin^  lluw.  In-al  unt|iiil  i'  nu|  rllcrtnl 
niati-i  i.illv . 

hala  in  I  i^.  I  ^Imw  llial.  il  llin  rii'luinaiA  |ii'rnii'-'il>li‘ 
alluwaini-  uf  ID-I.”)',  uf  llin  'tcni  rn'i'lainc  i-  niailc 
lur  llif  lunirul  \al\i'.  a  niuilnlatinj:  or  iiiuiiurtiuiiin” 
\aK(“  will  ilu  |iiai  rnall\  all  uf  llii-  wuik  in  ||n*  fii>t  2<l'i 
uf  travel.  I  lii'<  iiieaii'  llial.  in  iirai  tiic.  il  will  iiul  art 
as  a  |iiu|iuiliunin^  valve.  Inil  a^  a  tw u-|iu«iliun  valve 
upeniii;!  tu  inai  rn  allv  lull  heal  at  20' ,  u|ien.  su  that 
when  a  |ii upui I iunini;  sv>leiii  i>.  applieil.  the  eipiivaleiit 
uf  Iwu-wav  ai  liun  u:-iiallv  rc'iill-.  Suiiie  eui  rei  liuii  of 
thi'  uii-utl  ai  liun  of  a  prupuiliunal  valve  i^  pus'ihle  hv 
iilili/in;^  a  wide  tlnulllin;:  iaii"e  in  tin*  thei  inustat.  hnl 
nut  wilhuiil  the  (III  ii-'pundine  di'advanla^e  due  tu  diuup 
ur  idl'ct.  Siniilailv.  a  partial  eurrei  liun  can  he  made  hv 


0  10  20  30  40  50  60  70  80  90  100 

Percent  of  Flow 

Fig.  3.  Heat  output  of  hot  water  raidiation  as  a  function 
of  flow  rate. 


Percent  of  Stem  Travel 

Fig.  4.  Proportional  control  applied  to  direct  radiation. 

ii'in*'  what  i>  kiiuwii  a->  an  i  ipial  pereenlafre  purt  valve 
wliii  li  ha-,  a  thrultlini:  phi^  >u  -liaped  that  lluw  varies 
as  the  sipiare  ruul  uf  the  lift.  Sueh  a  valve,  known  as 
a  hi»h  lift  valve,  reipiires  a  valve  hudv  with  an  uperatur 


TABLE  4— TEST  OF 
HOT  WATER  CONVECTOR 


Thermometer  , 

Thermometer 

Thermocouples  \ 

T.  T,  i; 

T4  h  ' 

Water’ 

.  out  • 

Manometer 

Water  I  • 
m  . 

Orifice 


Flow 

Pressure 

Drop, 

Inlet  Wafer 

Radiation  Temperat 

ure.  Deg 

F 

Leaving  Water 

Ffeat 

Output 

/O 

Gpm 

Inches 
of  Water 

,  Temperature, 
Deg  F 

T.  : 

T2  ' 

T3 

'  T,  ! 

Tj 

Temperature 

Deg  F 

Btu/hr 

1  °r 

1  /O 

too 

1.22 

1.8  Hq 

158 

147 

137 

137 

137 

135 

148 

6150 

100 

75 

0.91 

1.0  Hg 

158 

146 

135 

135 

135 

132 

146 

5500 

90 

47 

0.57 

5.3  H.O 

158 

145 

134 

133 

132 

129 

140 

5160 

84 

25 

0.30 

20.4  H2O* 

158 

143 

131 

128 

125 

122 

132 

3930 

64 

10 

0.12 

3.2  H2O 

158 

140 

124 

1  16 

1 1 1 

108 

112 

2780 

45 

5.5 

0.07 

i7.0H2O* 

158 

138 

116 

106 

100 

96 

98 

2030 

33 

’  smaller  orifice 
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Percent  of  Full  Lift 

Fig.  5.  Flow  lift  characteristics  of  valve  with  20:1  turn¬ 
down  ratio. 

llial  l.a*  a  loii;^  -Inik*'.  \al\*-~  ami  iiiiiTatoi «  <>l  llw  t\|(<‘ 
miiinallv  •■niplnvnl  in  direct  ladialiiin  cunliid  t  anmit  l»- 
rliai arlt't'i/fd  In  lln‘  drpu’f  if<|uir«*d  ini  (■(|iial  |>fH'*Mila‘;f 
lliiw.  I' 111  tluM'im nr.  In  hr  rlTfi  I i\ r.  tln'\  HM]iiiir  a  liifili 
in'f'.'iiif  drii|i  ai  ro —  llir  \al\<‘.  wliicli  i~  mi|  axailaldr 
mi  a  din-i  t  ladialiuii  -x-tfin. 

\i~(>  in\nl\<“d  ill  llif  hut  wain  tuntiul  i»  ihr 

iiiahiiitx  uf  |ii'u|iui'tiuiiiin  I'mitiul  xalxr-.  in  rniiliiiiinii-|\ 
\ai\  tlir  liral  mil|iut  fmin  maximum  In  /cm.  Mllmiiuli 
\aKc-  can  -11111  nif  the  flow  l•milclv.  the  llirnttliii^  |dii^- 
ai'c  imt  ('a|ialilc  nl  icdm  iii”  llic  llnw  hclnw  a  icitain 
jicK  ciit  nf  maximum,  llnw  mm  li  a  \al\c  <  an  reduce  the 
lli>w  i-  t  ailed  it-  tiiin-duwn  lalin.  I  he  liiiii-ilnwn  laliu 
tii  a  \al\e  i-  delennined  |nimaiil\  h\  the  i  leaiantf  he- 
Iweeii  ihe  pliiu  aiiil  the  -eat. 

I  he  axera^if  tunlml  xaixe  h.i-  a  tuimlnxxn  ratin  nf 


Plastisols  Protect 

INa-ti-nl-  aie  xinxi  <  hhtiide  le-in-  with  |>la-t ici/ei -  ami 
I  tdnriii^  |ii;inient-  aihleil.  \-  -heel  lininj;-  fni  tint  I-.  fan-, 
ami  nthei  <  tnii|innenl-  nl  a  xentilalinii  -x-lem.  ihex  alTniil 
ext  1‘llenl  |trnlet  linn  auain-l  the  t  tn  iti-ixe  elTet  I-  nf  t  tnlain 
main  iai-  xxilhin  t  tTlain  lem|teratiire  ran;:e>. 

S|K‘akin^  hefttre  the  22ntl  \nnual  Meeliim  ttf  ihe  In- 
tlii-liial  llxj:iene  I'tnimlalitni  nf  \merit  a.  I*itl-hnrf:h.  I'a.. 
\\  .  (».  (iixtierman.  |nt  -itlenl.  Kaxhai  .  Im  ..  I»irmini:ham. 
Mich.,  tie-t  lihetl  the  a| >|)l icat it iii  ttf  |ila-li-nl-  In  metal  ami 
tii-cii— eti  |ila-li-n|  linci  -  lcm|inalmc  ami  t  hnnit  al 
limitatitin>. 

ffri^inallx  a  litjiiitl.  |ila-li-ti|  i-  either  -|naxetl  mi  the 
-iirfat  t‘  Iti  he  |irtilecletl.  nr  it  i«  a|i|iliet|  hx  a  httl  tlip 
|trtice— .  I  lit*  httl  tli|t  |)rnce««  i-  If--  ex|ien-ixe.  hill  i- 
limiletl.  irnierallx.  In  -mailer  tihjet  I-.  I  tn  tihjet  I-  the 
-i/»*  ttf  lank'.  Itti  in-lantf.  -[ir.ixinp  i-  the  tnilx  prat  lit  al 
melhtitl. 

Temperature  Limitations 

l’la-li'tt|-  haxt'  tielinilt'  liniilalimi-.  \ht.xe  I.TH-UiO  tie” 
I',  pla^li-til-  -lari  In  hi-e  iheir  jihx-ital  |ntiperlies.  In 
mtt-l  tlmlwtnk  -x-lem.-.  where  there  i-  mi  tliretl  inimer- 
sitiii  in  xxaler.  ItiH  tlej;  i-  a  -aft*  limit:  hnl  where  tliretl 
immer-imi  i-  em  minleretl.  in  item-  -iich  a-  air  -t  ruhher-. 


2*1:1.  I  hi-  me. Ill-  lli.il  ihc  maximum  llnw  immctlialclx 
prini  In  liuhl  'hnl-nll  i-  .)' <  n|  maximum  llnxx.  l  iLinif 

dhi-lialc-  the  llnw  lill  t  harat  Icii-lit  -  nl  -m  h  ,i  xalxe. 
Nnic  that  the  minimum  t  tinlmlletl  Ihnx  hefttre  t  In-e-nlf 
i-  .  m  appi nximalclx  ’itt' ,  nf  the  tnlal  heal  milpnl 
a-  -hiiwn  in  I  ahle-  .’>  ami  1.  I  hi-  tumlilitiii  i-  liirlhci 
a”i;raxaletl  hec  in-e  niti-.|  xalxe-  ii-etl  mi  tliret  l  ratlialimi 
arc  -mall  ami.  a-  a  cnn-etpiciice.  miiinal  t  learance-  hc- 
Ixxecn  phii:  ami  -cal  re-nlt  in  mininmm  t  iiiilitillahlc 
ilnw-  til  I!12'<  xxilh  a  t  iii  rc'pmitlin”  heal  milpnl  nl 
iC-h')',. 

I’nnr  hcal-pi iipml Inniii”  t  hai at  In  i-lit  -  <if  httl  w  ilci 
latlialimi  ami  the  inahililx  til  nin-l  prupmlimial  xalxe- 
u-e<t  in  ihi-  applit  alimi  In  t niiiinl  the  llnw  nf  wain  hclnw 
>' 1  .  make-  limcil  twu  pn-ilinn  t  tmlrnl  the  he-t  lx  pc  nl 
t  tinlrnl  In  n-e  mi  tlirecl  railialimi  -x-leins.  With  |in-ilixe- 
actiii''.  Ixxn-pn-ilimi  cnnirnl.  allnwahle  prc'-iire  tlrnp  fm 
the  xalxe  i-  a  relalixelx  nnim|ini tani  fat  Im.  ami  lll-2l>'i 
max  he  ii-etl.  llin-  mainlainiii”  pump  retpiirnnenl- 
within  rea-mi.  With  the  atltlilimi  tif  heal  anticipatimi. 
pn— ihle  milx  with  Iwn-pti-ilimi  t  tnilml.  t nmplele  t  tnn- 
Imt  tiiiitlilitiii-  ami  accurate  lempcialnie  cmilitil  ai* 
a—nretl. 

Iti  pnix  itie  -lill  hcllei  cmilitil  tif  lint  xxaler  -x -tenw 
In  en-iiit  rnniii  t  iiiiiftiil.  an  miltltim  re-el  i  inilrnl  t  <in  he 
iii'lalletl  In  aiilmiialit  allx  re-el  -iipplx  wain  tempnalnrc- 
in  relalitiii  In  tnililntn  air  Iniiperatiire  t  haiif’e-.  In 
cliet  t.  iiiiltlnnr  re-el  cniilrtil  pitixitlt*-  a  tle-i^n  lempera- 
Inn  Im  eat  h  tlax.  ratlin  than  ftn  the  ctihle-l  tlax.  It 
iherctnrc  e.l-e-  the  cmilitil  jnli  nil  illtlix  itllial  Itinm  m 
/mic  thciiiin-lal-  hx  rai-iii”  m  Inxxn  iiij:  the  'n|iplx -xx  iln 
lcni|icraliire  in  aiiiinlamt-  with  mitilniir  temperature 
t  han*:e-.  Ihe  tiiiilrnl  xalxe-  at  I  a-  hiiih-liniil-.  t  lii'int: 
milx  if  inlt-rim  m  expn-iiif  Inatl-  are  hi”her  than  t  al- 
t  iilaled.  lilt  nnl  rc-iill.  fm  all  prat  lit  al  piirpn-e-.  i-  a 
t  iiiitimimi'-lhiw  -x-tnii  that  i-  et  iinmnit  al  In  nperate  ami 
-ali -fat  Imilx  |ierfnini-  the  Ixxn  ha-it  fiim  limi-  retpiiretl 
nl  railialimi  fm  t  tnnlnil  nl  m  t  iipaiit-. 


Ventilation  Systems 

1  .To  tlei:  i-  the  maxiimim  fm  at  iti  expnr-iire.  l.iO-1  lO  ih’ii 
fur  alkaline  ex|Mi-iire.  Ili”h  -[wetl  fan  applicalimi-  are 
limiled  In  llO-l.TO  tie”,  ahnxe  xxhich  cenlrifu”al  fnree 
lend-  In  pull  the  liiiiii”  nif  the  hlatle  lip-. 

Chemical  and  Mechanical  Limitations 

IMa-ti-nl-  are  re-i-tant  In  the  cnnimmi  at  iil-  ami  alkali-, 
riiex  XX  ill  nut  wilh-laml  ai  i  lii  aeiil  nr  li;^hl  peirninini  ile- 
rixalixe-.  im  Imlin;:  kelmie-  ami  naphtha-.  \-  a  jriiiili*  In 
ajiplit  alimi.  ilata  -heel-  are  axailahle  wliith  li-t  matt‘rial 
ami  leniperal lire-  al  widt  h  ihex  xxnf  chei  ketl  in  umler 
lahnralmx  i  iimlitimi-.  Mr.  (axilninan  -tale.-. 

I'la-li-nl"  tin  ipiile  xxell  mi  maleiiaU  mu  h  a-  rami  in 
xentilalinii  -x-lnn-.  hnl  an*  chewetl  up  rapitllx  hx  heax  x 
t  hip-. 

Suminariziii".  ihe  -peaker  miletl  the  ea-e  ami  t'cmimiix 
nf  applit  alimi  nf  pla>liM»l  >hee|  lininj:.-  In  iiTejiular  -iir- 
face-.  ii'in;;  the -prax  melhtitl.  (hi  fan>.  hallles.  air  sniih- 
her-.  irrejiiilar  tlm  I-,  elt  ..  -pet  iaI  en”ineerint:  eifnris  an* 
neetletl  In  applx  t  iiiixenlitiiial  -heel,  -m  h  a-  rmimliti”  nf 
eil”e-  ami  prnxitliii”  (illets.  f  inallx .  ami  pmhahlx  the 
nin.-t  impnrtaiil.  he  -ax-,  i-  the  fa<  I  that  the  pla-li-nl 
liniii”  ha-  iin  -earn-  nr  jnini-  ami  i-  eliemit  allx  hmitletl 
Iti  the  ha-it  metal. 
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BRANCH  OUCT  VELOCITY-FPM  BRANCH  DUCT  VELOCITY-FPM 


Losses  in  Tap-off  Fittings 
in  High  Velocity  Duct  Systems 


N.  S.  SHATALOFF 

Consultant,  Buensod-Stacey,  Inc.,  New  York,  N.  Y. 


ill  llir  l.i|i  oil  lilliiii;'  'liuwii  in 
*  till  rluill'.  Im-IoW  ;ui'  lA  |  li  I  i  IIIIMlI  ;i  1 1  \  ( Ifl  <  Tl  II  i  lll'i  I  ful 

till'  tilling  iiii:  'ft  III  •'iiii(litii>ii': 

I.  I  III-  fitlinu^  air  ri (ii'l rui  |i‘il  ami  in'talli-d  a^  'Imwii 


ill  I' i”.  >1  111  till-  ai  lirlf  nil  Hii:li  \i'lni  il\  hiial  Dm  I 
S\>|i-m«  Ini  \liilli-/nm-  I M'tallatinii-..  I>\  \.  S.  Simla- 
lull  ill  till-  \la\.  IT)!:.  i,.,ui-  nf  \||{  ( ;oM»i  I  iitMM.. 

IIk\  I IM,  \  \  I  \  rii.\  I IM,. 


45*TAP-0FF 


example 

MAIN  OUCT  VELOCITY  -  ?500  FPM 
BRANCH  DUCT  VELOCITY* 2000  FPM 
STATIC  PRESSURE  DROP  THROUGH 
90*  TAP-0FF*0  6  INCHES  OF  WATER 


90*TAP-OFF 


SP. 


SP. 


SOOOr 


SOOO^ 


4000- 


3000- 


2000- 


lOOOl- 


SPECIAL  45*TAP-0FF 
(SET  90*  TO  AIR  FLOW  ) 
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1000 

MAIN  DUCT  VELOCITY 


30 
2  5 
20 
I  5 

10 

075 

0.5 


o:  < 

cc  o) 
o  uj 


0.25 

OJO 


SP» 
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?  < 
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Fig.  I.  Static  pressure  losses  through  four  types  of  tap-off  connections  in  high  velocity  duct  systems. 
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2.  1  he  lalid  of  main  «lin  t  area  to  Inaru  h  dm  I  area  wa- 
jrreater  tlian  {oiir. 

I  ll*'  inaiii'  were  id  rei  laiii;iilai  ruii'li  in  linti. 

4.  I  he  maiii'  uii  the  U|i->tream  'ide  nt  the  ta|>-idl  III 
liiifis  hail  a|)|irii\iinal*'l\  <>  diaiiieler~  id  -.Irai^hl  idiie. 
(hih  >tatic  jire^'iire  liis>*‘>  ihiiiuiih  the  ta|i-idT  hlliiii;' 
are  'Iniwii  in  the  chart'.  When  ihf  hrain  h  dinl-  tiuiii 
ill**  ta|>-idT  i  iinin'etiiin-  fe*‘d  hi^h  [ire^-iire  dual  dm  I  m 
pillule  dm  I  nnit>.  the  \eliiril\  |>re—. me  in  the  hrain  h 
din  t  <  annul  he  *  redited  with  iei;ain.  I  hi-  \eluril\  pre'- 
f-iire  nuj't  he  euii'idered  a-  a  jiarl  id  the  tutal  eiieri;\ 
ieijnir*-d  to  er*‘ate  the  needed  rale  id  lluw  lliiuii^h  the 
unit.  I{atin‘'  tahlf'  fm  lln'  hi<;h  |ire"iire  niiil'  air 
nurnialK  ha-ed  un  ih*'  'talii  in*"— lire-  at  the  enli.iin  ■ 
Ilf  till'  unit',  whirh  nieaii'  that  velm  ilv  |l|l•"llrl■  'huiil  I 


he  added  tu  tln-'e  value'  lu  e>lahli'h  the  total  |ire''nie 
III"  thiiiipirh  the  unit. 

It  it  i'  de'ired  to  I'lahli'li  the  lim-  In —  lhiiiii;^h  the 
la|i  iill  lillini;'.  the  vrlm  ilv  |iie"nre  in  the  main  dm  I 
'hiiiild  lie  added  In.  ninl  the  velmilv  |Me"ur<‘  ill  lln- 
lirain  h  dm  i  'hnnid  he  deilin  led  linni  tin*  value'  j:iven 
ill  the  illii'lialinii'.  In  lli*'*'  lijiiires.  S/'m  i'  the  'lalii 
|ire"nre  in  the  main  dm  I  and  'lalii  |ire"iire  in 

the  liranrh  dm  I. 

One  'hnidd  keep  in  mind  that  the  ln"r'  iinlii  al*'d  in 
the  (hart  appiv  milv  In  well  (nn'Iimled  litliiii:'  a' 
'peeitied.  l  illiii”'  with  raw  edi;e'  at  the  main  dint 
will  have  In^ — c'  mm  h  iirealer  than  llni'e  indicated  in 
tin' I  hart  and  will  liav*' ditleient  tii  nii'lii  al  i  hai ai  tcii'l ic' 
at  higher  aii  velm  itic«. 


Subway  Cars  Are  Air  Conditioned 


\  'V'lem  Ilf  air  l■nnditinnill”  fur  'iihwav  (  ai'  nf  the 
Itml'iin  and  Manhattan  'V'leiii  npei.itiiif;  hetween  New 
Virk  and  New  .|e!>ev.  lui'  hf'eii  deveinped  hv  I  he  Irani 
Oiitiipaiiv . 

I  he  air  i  niidil iniiiiii:  'V'lem  Inr  each  car  cnii'i'l'  nf  a 
cnnipre"nr.  a  cnndeii'Ci  and  two  ( mdiii^'  unit'.  Mnlh 
cnmpre."n|  and  i  niideii'ci  am  ninmitcd  iiiiderncalh  the 
car  and  the  i  nnlim:  unit'  .ire  iii'talled  nvcrhead.  mic  at 
each  end  id  the  (  ar  sn  th.il  im  'jiace  i'  taken  finin  tin- 
pa"eimer  area.  \ir  frnni  llie  cnnliiij;  unit'  i-  diici  led 
Inward  ill*'  ( *'nt*'r  nf  lli*'  «  ar'. 

l.ai  h  cnnliiij:  unit  i  niilaiii'  a  cnil  which  i'  'plil  Imri- 
/niilallv  inin  two  *'ipjal  'ci  timi'  nn*‘  upper  and  nii*' 
lower  '*'1  til  III.  Kadi  coil  'I'clinti  i'  prnvid*'d  with  a 
iheriiin.'talii  ('Xpaii'inii  valv**  and  a  'nh'nnid  liipiid  valve. 
I.ach  cnnliim  unit  lui'  an  ('h'llrii  lii'atim!  nnil  which  i' 
al'ii  'plil  iiiln  two  ('ipial  'ii  limi'. 


In  *'.ii  It  car.  the  'nl.'nnid  valv*''  of  the  two  iippi'i  i  nil 
'('clinii'  art'  ('li'clrii-.illv  cnnnecicd  'o  that  ihev  npciale 
In^clher.  I.ikt'wi'c.  ih*'  'ulciinid  valv*-'  of  th*'  Iwn  lower 
'('I  linii'  are  electric. illv  <  nimei  li'd.  I.ach  p.iir  of  'iilcnnid 
valvc'  i.'  cniitriillcd  hv  a  idav  which  i'.  in  liiiii.  ai  livalcd 
hv  .1  Iwn-'lcp  llK'llllii'lal. 

I..iih  iivcihc.id  mill  pinvidc^  l.ilMl  i  lni  Inl.d  .lir  llnw 
III  .iiMMl  1  till  finm  hnih  iiiiil'.  t  If  the  iiidiv  idii.d  tni.d'  nl 
l.)<lil  (  fill.  <><Ml  (  fill  i'  iiiil'idi'  air  with  cfm  ri'ciicu- 

I. ill'll.  ( 'niiihiiicd.  ihi'  ic'iill'  ill  I2ti<>  cfm  niil'idc  air  and 
1 1  It  It  t  cfm  ii'*  i  I  ciilali'd  air. 

I>v  i'nIi.iiI'I  in^  .lii  iii'idc  the  i  .ii  thrnn,i:h  the  open 
dnni'  .it  'top'.  prc'N'ur*'  i'  mainl. lined  which  pri'veiil'  niil- 
'id*'  air  from  eiili  iiii”.  I  he  'V'leiii  i'  de'i;.'iied  In  *  \- 
h.iii't  internal  air  at  the  rat*-  of  I2<ttt  cfm. 

I'll  pr*'V*'nt  anv  air  huild-np  duriii"  liinai'r  rmi'.  'p*'cial 
"lilli''  fill  exhaii'liiij:  piirpo'C'  com*'  into  plav. 


Diagram  of  air  conditioning 
system  installed  in  subway 
cars. 
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MIXING  OF  HOT  AND  COLD  WATER 


Ratio  of  Gallons 


I'he  table  beldw  >h(»ws  the  iiumlnr  oi  gallons  of 
hot  u'lih  r  li'hu  h,  li  hrn  mixtd  'with  out  gallon  of 
(  old  watrr,  prodiurs  a  t^iven  niixtun  t>  oipi  rnturr . 
I'or  example,  it  hut  water  at  200  and  cold 
water  at  40  deji  are  to  be  mixed  to  a  temperature 
of  170  (let;,  the  table  >hows  that  4.4  nallons  of  hot 
water  are  rerpiired  for  every  gallon  of  eold  water. 


It  is  a  .''olution  of  the  ecjuation. 


where  (/’i,  -  gallons  of  hot  water  reriuired,  and 

and  are  the  temperatures  of  the  mixture, 
eold.  and  hot  water,  respectively. 
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AIR  CONDITIONING,  HEATING  and  VENTILATING’S 


PLASTIC  PIPE 


Characteristics  and  Applications 
of  Four  Principal  Types 


HAROLD  M.  ENGLUND 

Associate  Editor 


This  is  not  a  "crystal  ball"  type  of  report  te'linc 
what  might  be  available  in  plastic  pipe  after  a 
few  more  months  or  years  of  research.  This  is  a 
report,  dea  ing  with  specifics  and  designed  for 
today,  describing  four  types  of  plastic  pipe  that 
are  commercially  available;  how  to  select  them' 
where  to  use  them:  and  how  to  work  with  them. 


^  I^III.IJXM  H’L \>  I  ICS  iirc  ;i  rt‘liili\i-l\  new  fiiliaiit  In 
"  lilt-  lit'ld  of  malf.iiil'  tiianiifac  luifd  for  |ii|»itii;  |iiir- 
|»o-»‘».  I  lie  held  i-.  a  dvnaiidc  mu-;  r•‘'<■an•ll  and  dr- 
\flo|niM‘nl  arc  l>citi”  dntic  iiol  oid\  lo  iiii|»ro\c  (  liai- 
a(lcri'li(~  and  extend  a|>|iliealion~  of  exi'linpr  t\|>e'. 
lull  al'o  to  introduce  new  t\|ie>  of  tliernio|»la>t ie>  foi 

I  lierino|ila>t ic'  are.  1>\  defitdtion.  |ila>ti(>  wldi  li 
'olten  u|)on  a|)|>lii  at ioti  of  lieat  and  reliarden  u|ion 
cooliii”.  I  lie\  l  an  lie -oftened  and  hardened  re|M‘atedl\. 
In  ;reneral,  adxantaiie-  claimed  for  all  thertno|ila>lic~ 
include  le'-i'tance  to  chemical  and  elecIroKlic  attack, 
lijilit  weijiht.  ea~e  of  installation,  and  le«.~  pressure  los» 
and  turhuleiKe. 

It  "hould  he  em|ihasi/ed  that  plastii  |>i|ie  is  not  to  he 
(  on>ideied  a  suhslilute  for  other  material-  hut  rather 
an  entiicU  new  t\|ie  of  |ii|iin;i  with  it-  own  s|»ecial 
capahilitie-  and  limitation-.  \t  [iresent.  there  are  four 
pritK  i|ial  thermo|ilastics  with  a  wide  ranee  of  practical 
u-e  in  pipinjr  applications,  and  two  of  the-e  ha\e. 
re-pei  ti\el\ .  two  and  three  commercial  firade-.  Kach 
of  these  se\en,  then,  while  liaxinj:  some  o\ erla|ipin,i: 


applii  atioii-.  ha-  individual  c  haracteri-tii  s  and  recoin- 
me.alcd  utilization.  In  aildition  to  -p<‘cific  disc  ussion 
material  which  follows.  Tahle  ')  li-t-  tlmse  principal 
thcninoplastic-  and  their  relative*  c  haracteristies.  me  th- 
ods  of  joiniiifr.  and  r«‘commc*nclecl  applic  ations:  Tahle 
(>  coinjiarc-s  their  ic*lative  phvsical  propi*rti*‘s:  and 
Tallies  II  and  12  present  c  hemical  rc-sistance  ratinjis 
of  not  onlv  thc*-c*  pla-tii  -  hut  also  varioii-  nu-tals  cciin- 
nionlv  usc'd  in  pipine. 

I  here  an*  cithc*i  tvpe-  and  forms  of  plastics  used  for 
pipine.  hut  due*  to  thc-ir  rather  s|)ec  iaiized  fields  of 
application.  thc*v  will  not  he  cciverc*cl  in  this  article*. 

POLYVINYL  CHLORID:  (PVC) 

I  cir  ”e*nei  al  e*\c  e*!lenc  e*  of  prcipe*i  tie*s.  t*spe*ciallv 
hemical  n*sistanc  e*.  tc*ti-ile*  stre*nj;th.  and  te*m|ierature 
riitincrs.  polvvinvl  chioride*  is  se*en.  at  present,  as  hav- 
iii”  one*  of  the*  w  ide*st  ranf;e*s  of  application  of  all  the 
plastic  pipe*  materials.  It  is  availahle*  not  onlv  as  |)i|ie*. 
hut  also  in  ccimple*te*  and  stanelarclize*d  line*s  of  thre*  cled 
and  socket-tvpe  littin"-.  threacle*cl  and  socket-tv  pe 


Fig.  I.  Polyethylene  pipe  will  circulate  brine  In  the  Kalamazoo,  Mich.,  Parks  Department’s  newest  Ice  skating  rink.  Photo, 

National  Tube  Div.,  U.S.  Steel  Corp. 


Ilanpt>.  \al\o.  and  I' or  (■orr<»>i\*‘  atinu-plirif'. 

i‘\cn  l*\t!  hull-,  and  nut'  an*  axailaMt*  for  llantn-d  ron- 
nt‘<  tion'.  T'aM<*  1  li't-  diim*ti>ion--  and  |ir<*^-ur»*  limit-,  of 
l*\  |ii|»f. 

Joining  Methods 

I  lifK*  an*  ttir«‘<“  n*(  ommnidt  d  nu'llicHU  id  joininu  l’\( 
|.i|H-; 

1.  Siilmit  It  rilling.  I  lii~  i*  ai  rom|ili'lit  d  with  a 
'ol\t*i\t  ( (*mt*nl  ami  paint  Im  ii-Ii.  Micr  pip**  '‘tid  i'  <  nl 
'tpjan*.  U'in^  a  hand  >a\\  and  mit**r  l'o\  or  a  powoi 
-aw.  mncnt  i-  hiU'licd  on  fiid  of  pip»*  and  'ockrt-cnd  of 
fittiiiir  or  llanut*  (after  tlioioiiph  cleanin':  with  acetone 
or  (  ai  hon  tt*traehloi  ide  i .  Pipe  is  then  pre''»*il  fund' 
into  fittinfr  and  turned  'lij;htl\  for  ♦*\en  di'ti  ihiition  <d 
I  emeni.  Handlin':  'tren;:th  i-  developed  after  ■>ll  min: 
full  ~tn*ni:th  'd  the  >o|\ent  weld  i'  not  reai  lit d  fm  21  hi 
oi  more.  See  1*  iu.  2. 

2.  I  hremlin'^.  I  hi'  methoil  i*  not  ret  oimnended  for 
Seht*diile>  \  anil  Pl.  or  in  anv  ea't*  when*  ojieratima 
temperaturt*  will  t*\i  t-etl  12(t  tit*"  K.  I  >ine  'tandanl  hand 
or  mat  hint*  pipe-threadin::  tooU  with  'harp  ilic'.  Sehed- 
nit*'  IIO  ami  1211  tan  he  ea'ilv  threailed  w  ilhoiit  till* 
ii't*  of  t  utting  luhrit  ant'.  Pail'  'himld  he  plai  etl  in  pipe 
vi'i  jaw'  to  pnveiit  'imin,::  of  pipe.  \  taperi*il  pint: 
'hould  he  iii'erted  in  pipt*  to  iii'iin*  thri*ail  uniformilv. 
In  thrt*ailt*d  a"emhl\.  >i  rewi*d  lillinj:'  'hoiild  he  started 
larefullv.  haml-t ij:htei;t*d.  and  then  furth<*r  tij:htt*nt*d  with 
a  >trap  wri*ni  h.  Standard  pipt*  w  rein  lit*'  t  aniiot  ht*  U't*<l 
'iiiet*  tiiev  deform  and  'l  ai  the  pipt*.  ihii'  wi*aki*nin"  it. 
Set*  |-  ij:.  2. 

2).  Hot  It  Hot  air  fu'ion  welding  of  P\(i  pipe 

can  he  dont*  elfeelivelv  after  iii'lriii  lion  anti  praeliet*  in 
the  tei  hniipie.  When  pioperlv  made,  weld'  have  average 
lt*n'ilt  'lrt*n;:lh  of  JKl',  to  'til',  ,,f  th).  p\(;  maleiial. 
Hot  air  weldin;:  t*tpiipmenl  ami  filler  rtitU  tlesifriied  fm 
P\(.  Jiipe  weldin':  an*  availahle  from  't  vt  ral  'oiirtt'. 

Pipe  Bending 

Ml  PVC  pipe  1  it'iitlim:  imi'l  ht*  tloiie  hot.  with  the  'i*e- 
lioti  to  he  heni  ht*in,<:  healt*d  to  2'itl-27.”>  dt*".  Pipe  >hould 
he  iiniformlv  healt*il  in  a  ein  ulated  hot  air  tiven.  hv 


immei'ioii  in  healed  oil.  hv  hot  air  loieh.  or  hv  othei 
heatini:  tleviet'. 

P>v  hendinj:  pipe  around  a  n*j;ulai  pipe  heniliii"  form 
"looved  to  tilt*  pipe  dianieler.  it  i'  |•o'^ihle  to  ohtain  a 
heiid  i.idiu'  not  !e —  than  live  timi*'  the  dianieler  of  the 
pipe  without  ev  idem f  of  llallenin^.  I'm  'i/C'  of  2  inehe' 
and  ahove.  or  for  'even*  hend'.  the  |'ipe  *11011111  hi*  filled 
with  hot  drv  '.md  m  a  toil  'prin^  hefme  hendin::  t-i 
niininii/e  tlallenini:. 

I»ei  aii'i*  id  the  'prinj:h.ii  k  rh.ii  .u  tei  i'l  ii  ol  P\(  '.  the 
pipe  'lioiild  he  henI  'li:;htlv  hevond  the  de'iied  'hape. 
and  Iiuieklv  eooled  with  eomple"ed  ail  or  W.iter  while 
held  in  the  heni  po'ilion. 

Pipe  Supporting 

Poll.  rin::.  anj:le.  m  'priii':  lianuii-  "lav  he  ii'Cil  to 
'U|»port  P\  ( .  [lip MiP'l  favorahli*  i'  the  i  lev  m  m  'addle- 
Ivpe  han,i:er.  e\ee|i|  when*  axial  lhru>l  iiiii't  hi*  i  onlrollt*d 
a  ;  ill  thi*rmal  i*\pan'ion.  I m  firm  am  lim  iiif:.  metal  eom- 
pre"ion  han,::er'  are 'ali'fai  Imilv  milv  when  |iaddeil  with 
a  I  ompre"ihle  iii'ci I  haml. 

Pipe  lint  '  'hould  have  additional  'Up|iort  to  that  ret  ■ 
oinmemleil  in  lahle  7  at  lillinj:>  ami  llanf:e'.  \alve- 
'lioiild  he  'Up|>orled  i lit lepeiii lent  I  v .  and  hrai  i-il  to  n‘'i'l 
lortpit  iluiin^  maiiipiilalioii. 

I.onlinuou'  'iippoil'  an*  advi'ahli*  for  pipe  earrvim: 
hi/aidoii*.  Ihiiil'.  ami  fm  lim*'  operaliii"  at  tin*  u|i|ier 
lenipt*ralur(*  limit'  of  tin*  poivvinvl  i  lilmide  pipe: 
ill*;:  for  I'vpi*  l-\ormal  Impael.  and  1 .70  di*”  for  I  v  pi*  11- 
Hi;:h  Impail. 

Buried  Lines 

I  or  all  hiiried  lim*'.  t  i*menleil  (Milvent  weldeih  joint' 
an*  ri*eonimendeil.  \n  adilitimial  on(*-head  'cal  weld  (hot 
air  welili*il(  will  ;:ive  atliled  a"Uranee  of  a  permanenl. 
li*ak-|troof  joint. 

W  hen  po^'ihli*.  the  pipeline  'hoiilil  he  a"(*mhled 
whollv  or  in  'Ci  timi'.  ahovi*  "roiiml  and  lht*n  lowered 
into  a  prepari*ii  tiem  h.  Piotlmn  fill.  I  to  0  im  he>  hi'low 
pipe,  'hould  he  free  of  lin  k'  anti  other  'haip  ohjet  t'. 

I  he  same  tvpe  of  fill  is  ri*i  imiim*ndeil  for  tht*  fii't  J1 
to  12  im  he>  of  hat  kfill  and  'hould  fiillv  eneloM*  the  line. 

Ml  line-,  should  he  laid  helovv  frost  level. 
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Some  iiKniiifa' liii*T>  ;i(l\isr  i uniiitijr  cfMil  w atrr  tin 
|ii|»c  ill  (ti<l*T  t»i  >liriiik  to  iiorinal  letijilli  and  dur¬ 

ing  liarklilling  pmcos.  (*s|)f(  iall\  in  Imt  ui-allirr. 

Thermal  Expansion 

l*\(.  like  all  llifi in(i|tla>lii  |'i|it*  inalcrials  has  a  lela- 
li\rl\  high  latr  (d  iheriiial  cxiiansidii  as  roiniiaifd  to 
^<■llou«•  iiialcrials.  \>  '\i|h  iiio-t  mt  lals.  tht*  ihcrmal  op- 
<  rating  rang*-  will  di*  tal*-  tht-  l\p*-  of  joint  and  the  inoaiir 
oi  <  i>in|)*-n>atioii. 

I  h*‘rinal  ('oiiip<‘ii>ation  of  a  >ol\*-nl  wcldctl  1*\(1  pip'"- 
liiit-  i-  not  rt-(piiri-d  w  h*-n  opt-rating  »-\tr*-in*->  do  not 
dill  •  -r  from  in^lallatioii  tcmpt-ratiir*-'-  h\  imir*-  than  |ihi' 


or  minus  ^>0  dt-g  for  I  \  |r‘  I  ami  25  d*‘g  for  lype  II. 
Also,  wlu-r*-  infr*‘(ju*-nt  *\(rnig  du**  to  process  or  air 
t*-mp*-rature  lluctuatioiis  occurs,  thrcade*!  joints,  uiuh-r 
limitations  discuss*-*!,  ar*-  elT*-cti\«‘.  llo\\c\t‘r.  solvent 
\\*‘ld*-d  <»r  h*»t  air  welded  coiine*  ti*)ns  are  preferahle  to 
thread*-*!  joints  wh*-re  an\  appreciable  thermal  *  hange' 
are  anticipat*-*!.  In  both  *  as*-s.  axial  restraint  guides  to 
for*-*-  th*-  thrust  ah  iig  the  axis  of  the  pipe  ar*-  niandator\. 

10  *-ompensate  for  thermal  expansion  ami  *-ontra*  tion. 
am  *'omm*-rcial  **xpan^ioii  joints  ma\  b**  used.  In  addi¬ 
tion.  I  -b*-nd»  or  oll-*-t-  nuul*-  from  bot-formeil  l’\(.  pip*'- 
oi  from  l*\(i  fittings  ami  straight  l*-ngths  of  Jiip*".  ar*- 
'iiitabl* .  If  *-iiough  >pa(  *-  is  axailabl*-.  lhi>  latt*-r  m*-thoil 


TABLE  1— DIMENSIONS  AND  PRESSURE  LIMITS  OF  POLYVINYL  CHLORIDE  PIPE 


Nominal 

Size. 

Inches 

Outside 

Diameter 

Inches 

Inside 

Diameter. 

Inches 

Wall 

Thickness, 

Inches 

Type  1 

Max.  Operating 
Pressure  at 

75  deg  F,  Psi 

— PVC 

Type  II — 

PVC 

1  Max.  Operating 

Pressure  at 

1 50  deg  F.  Psi 

Max.  Operating  ' 

Pressure  at 

75  deg  F.  Psi 

Max.  Operating 
Pressure  at 

1 30  deg  F,  Psi 

Plain  j 

Threaded 

Plain  Thread%d  i 

Plain 

Threaded 

Plain 

Threaded 

Sched 

ule  A — L'ghtA'eight 

O.MO 

0.750 

0.045 

165 

_ 

90 

145 

_ 

40 

— 

i  .050 

0.940 

0.055 

145 

80 

125 

— 

35 

— 

1 

1.315 

1.195 

0.060 

130 

73 

1  10 

— 

30 

— 

1  .. 

1.65' 

1 .520 

0.070 

115 

65 

100 

— 

25 

— 

1 

1 .900 

1.74  3 

0.080 

115 

- 

65 

100 

— 

25 

— 

? 

2.3’5 

2.1-5 

0.100 

115 

65 

100 

25 

— 

?' 

2.675 

2.635 

0.120 

1  15 

65  - 

100 

— 

25 

3 

3.500 

3.220 

0.140 

1  15 

— 

65  — 

100 

25 

— 

4 

4.5'': 

4.100 

0.200 

115 

— 

65 

100 

25 

— 

Schedu’e 

40 

1 

0.540 

0.622 

0.109 

410 

220 

335 

_ 

90 

— 

0 

1.050 

0.824 

0.1  13 

335 

lr-0 

2-5 

— 

70 

— 

1 

1.315 

1 .049 

0.133 

310 

1  70 

255 

— 

70 

— 

1  4 

1.660 

1.380 

0.143 

255 

140 

210 

— 

50 

— 

b  - 

1.90  3 

1.610 

0.145 

23  7 

- 

125  — 

190 

— 

45 

— 

22 

2.375 

2.067 

0.154 

195 

1  10  — 

160 

— 

45 

— 

2'/^ 

2.875 

2.469 

0.203 

200 

— 

1  10  — 

1 65 

— 

50 

— 

3 

3.500 

3.068 

0.216 

185 

— 

100  — 

150 

— 

40 

“ 

4 

4.500 

4.026 

0.237 

155 

— 

85  — 

130 

— 

30 

— 

6 

6.625 

6.065 

0.280 

125 

— 

65  — 

105 

— 

30 

— 

Schedu  e 

80 

1/2 

0.840 

0.546 

0.147 

575 

330 

310 

175 

470 

270 

120 

70 

3^ 

1.050 

0.742 

0.154 

470 

285 

250 

150 

385 

230 

100 

60 

1 

1.315 

0.957 

0.179 

435 

255 

235 

140 

355 

205 

95 

55 

14 

1.660 

1.278 

0.191 

360 

220 

195 

120 

295 

180 

80 

50 

1  2 

1.900 

1.500 

0.200 

325 

205 

175 

1  10 

265 

170 

70 

45 

2 

2.375 

1.939 

0.218 

280 

190 

150 

100 

230 

155 

60 

40 

2/2 

2.875 

2.323 

0.276 

270 

190 

140 

100 

225 

160 

60 

40 

3 

3.500 

2.900 

0.300 

260 

|70 

140 

95 

215 

140 

55 

35 

4 

4  500 

3.826 

0.337 

225 

160 

120 

85 

185 

130 

50 

35 

6 

6.625 

5.761 

0.432 

195 

150 

1  10 

80 

160 

125 

40 

30 

Schedule 

120 

'6 

0.840 

0.500 

0.170 

680 

425 

360 

225 

560 

350 

145 

90 

^4 

1.050 

0.710 

0.170 

520 

330 

275 

175 

430 

270 

1  10 

70 

1 

1.315 

0.915 

0.200 

485 

300 

255 

160 

400 

250 

105 

65 

b  4 

1.660 

1.230 

0.215 

405 

260 

215 

135 

335 

215 

85 

55 

1/2 

1.900 

1.450 

0.225 

365 

245 

190 

130 

300 

205 

80 

55 

2 

2.375 

1.875 

0.250 

320 

225 

170 

120 

265 

185 

70 

50 

2'/2 

2.875 

2.275 

0.300 

320 

205 

170 

1 10 

265 

170 

70 

45 

3 

3.500 

2.800 

0.350 

305 

210 

160 

1 10 

250 

175 

65 

45 

4 

4.500 

3.624 

0.438 

295 

225 

155 

120 

245 

185 

65 

50 

6 

6  625 

5.501 

0.562 

255 

205 

145 

1 10 

210 

170 

55 

45 

fj  Intr-imed.jt.-  v.r  ‘  i  pt-rjt'nq  prf-'/.jr*-  f^r  lyp'i-  I  PVC  n.iy  L.-  f  -ijrid  wdfi  red-ion-ib  e  accu^cicy  by  InterpoUti'.n  bfc!wf;en  v.ilue-.  -it 
'b  'I'.'-i  b  and  tiicjliebt  k-inperature  indicated.  Data.  Nationai  lube  D;v.  U.  S.  Steel  Corp.  and  A  pha  P  ast.cs,  Inc. 
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MIXING  OF  HOT  AND  COLD  WATER 

Percentage  Basis 


The  table  below  shows  the  percentage  oj  a 
mixture  oj  hot  and  cold  water  which  is  hot  water 
for  various  mixture,  hot,  and  cold  water  tempera¬ 
tures,  For  example,  if  hot  water  at  200  deg  and 
cold  water  at  40  deg  are  to  be  mixed  to  a  tempera¬ 
ture  of  170  deg,  the  table  shows  that  81%  of  the 
water  would  have  to  be  200  deg  hot  water.  The 


percentages  given  are  a  solution  of  the  formula. 


P  = 


K  -  h 


where  P  =  the  percentage  of  the  mixture  which  is 
hot  water,  and  t^.,  and  /i,  are  the  temperatures 
of  the  mixture,  cold,  and  hot  water,  respectively. 


Temp- 


Temperature  of  Cold  Water,  Deg  F 


erature 

of 

40 

SO 

60 

70 

80 

90 

40 

SO 

60 

70 

80 

90 

40 

50 

60 

70 

80 

Mixture, 

DegF 

210-deg  Hot  Water 

200-deg  Hot  Water 

190-deg  Hot  Water 

200 

94 

94 

93 

93 

92 

92 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

190 

88 

88 

87 

86 

8S 

83 

94 

93 

93 

92 

92 

91 

— 

— 

— 

— 

— 

180 

82 

81 

80 

79 

76 

75 

88 

87 

86 

85 

83 

82 

93 

93 

92 

92 

91 

170 

76 

75 

73 

71 

69 

67 

81 

80 

79 

76 

75 

73 

87 

86 

8S 

83 

82 

160 

71 

69 

67 

65 

62 

58 

75 

73 

71 

69 

67 

64 

80 

79 

76 

75 

73 

150 

65 

62 

60 

57 

54 

50 

69 

67 

65 

62 

58 

55 

73 

71 

69 

67 

64 

140 

59 

56 

53 

SO 

46 

42 

62 

60 

57 

54 

50 

45 

67 

65 

62 

58 

55 

130 

S3 

50 

46 

43 

38 

33 

56 

53 

50 

46 

42 

36 

60 

57 

54 

50 

45 

120 

47 

44 

40 

36 

31 

25 

50 

46 

43 

38 

33 

27 

53 

50 

46 

42 

36 

no 

41 

38 

33 

29 

23 

17 

44 

40 

36 

31 

25 

18 

46 

43 

38 

33 

27 

100 

36 

31 

26 

21 

IS 

10 

38 

33 

29 

23 

17 

9 

40 

36 

31 

25 

18 

180-deg  Hot  Water 

170-deg  Hot  Water 

160-deg  Hot  Water 

170 

93 

92 

92 

91 

90 

89 

_ 

_ 

_ 

— 

— 

— 

— 

— 

— 

— 

— 

160 

86 

85 

83 

82 

80 

78 

92 

92 

91 

90 

89 

88 

— 

— 

— 

— 

— 

150 

79 

76 

75 

73 

70 

67 

85 

83 

82 

80 

78 

75 

92 

91 

90 

89 

88 

140 

71 

69 

67 

64 

60 

56 

76 

75 

73 

70 

67 

63 

83 

82 

80 

78 

75 

130 

65 

62 

58 

55 

50 

44 

69 

67 

64 

60 

56 

50 

75 

73 

70 

67 

63 

120 

57 

54 

SO 

45 

40 

33 

62 

58 

55 

SO 

44 

38 

67 

64 

60 

S6 

50 

no 

50 

46 

42 

36 

30 

21 

54 

50 

45 

40 

33 

25 

58 

55 

SO 

44 

38 

100 

43 

38 

33 

27 

20 

n 

46 

42 

36 

30 

21 

12 

SO 

45 

40 

33 

25 

150-deg  Hot  Water 

140-deg  Hot  Water 

130-deg  Hot  Water 

140 

91 

90 

89 

88 

86 

83 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

130 

82 

80 

78 

75 

71 

67 

90 

89 

88 

86 

83 

80 

— 

— 

— 

— 

— 

120 

73 

70 

67 

63 

57 

SO 

80 

78 

75 

71 

67 

60 

89 

88 

86 

83 

80 

no 

64 

60 

56 

50 

43 

33 

70 

67 

63 

57 

50 

40 

78 

75 

71 

67 

60 

100 

55 

SO 

44 

38 

29 

17 

60 

56 

50 

43 

33 

20 

67 

63 

57 

SO 

40 

66 
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PLASTIC  PIPE 

Characterhtics  and  Applications 
of  Four  Principal  Types 

HAROLD  M.  ENGLUND 

Associate  Editor 


This  is  not  a  "crystal  ball"  type  of  report  te'ling 
what  might  be  available  in  plastic  pipe  after  a 
few  more  months  or  years  of  research.  This  is  a 
report,  dealing  with  specifics  and  designed  for 
today,  describing  four  types  of  plastic  pipe  that 
are  commercially  available;  how  to  select  them; 
where  to  use  them;  and  how  to  work  with  them. 


^  I  ^HERMOPLAS  TICS  are  a  relatively  new  entrant  to 
the  field  of  materials  manufactured  for  piping  pur¬ 
poses.  The  field  is  a  dynamic  one;  research  and  de¬ 
velopment  are  being  done  not  only  to  improve  char¬ 
acteristics  and  extend  applications  of  existing  types, 
but  also  to  introduce  new  types  of  thermoplastics  for 
piping. 

Thermoplastics  are,  by  definition,  plastics  which 
soften  upon  application  of  heat  and  reharden  upon 
cooling.  They  can  be  softened  and  hardened  repeatedly. 
In  general,  advantages  claimed  for  all  thermoplastics 
include  resistance  to  chemical  and  electrolytic  attack, 
light  weight,  ease  of  installation,  and  less  pressure  loss 
and  turbulence. 

It  should  be  emphasized  that  plastic  pipe  is  not  to  be 
considered  a  substitute  for  other  materials  but  rather 
an  entirely  new  type  of  piping  with  its  own  special 
capabilities  and  limitations.  At  present,  there  are  four 
principal  thermoplastics  with  a  wide  range  of  practical 
use  in  piping  applications,  and  two  of  these  have, 
respectively,  two  and  three  commercial  grades.  Each 
of  these  seven,  then,  while  having  some  overlapping 


applications,  has  individual  characteristics  and  recom¬ 
mended  utilization.  In  addition  to  specific  discussion 
material  which  follows.  Table  9  lists  these  principal 
thermoplastics  and  their  relative  characteristics,  meth¬ 
ods  of  joining,  and  recommended  applications;  Table 
6  compares  their  relative  physical  properties;  and 
Tables  11  and  12  present  chemical  resistance  ratings 
of  not  only  these  plastics  but  also  various  metals  com¬ 
monly  used  in  piping. 

There  are  other  types  and  forms  of  plastics  used  for 
piping,  but  due  to  their  rather  specialized  fields  of 
application,  they  will  not  be  covered  in  this  article. 

POLYVINYL  CHLORIDE  (PVC) 

For  general  excellence  of  properties,  especially 
chemical  resistance,  tensile  strength,  and  temperature 
ratings,  polyvinyl  chloride  is  seen,  at  present,  as  hav¬ 
ing  one  of  the  widest  ranges  of  application  of  all  the 
plastic  pipe  materials.  It  is  available  not  only  as  pipe, 
but  also  in  complete  and  standardized  lines  of  threaded 
and  socket-type  fittings,  threaded  and  socket-type 


Fig.  I .  Polyethylene  pipe  will  circulate  brine  in  the  Kalamazoo,  Mich.,  Parks  Department's  newest  ice  skating  rink.  Photo, 

National  Tube  Div.,  U.S.  Steel  Corp. 


flanges,  valves,  and  pumps.  For  corrosive  atmospheres, 
even  PVC  bolts  and  nuts  are  available  for  flanged  con¬ 
nections.  Table  1  lists  dimensions  and  pressure  limits  of 
PVC  pipe. 

Joining  Methods 

There  are  three  recommended  methods  of  joining  PVC 
pipe: 

1.  Solvent  Welding.  This  is  accomplished  with  a 
solvent  cement  and  paint  brush.  After  pipe  end  is  cut 
square,  using  a  hand  saw  and  miter  box  or  a  power 
saw,  cement  is  brushed  on  end  of  pipe  and  socket-end  of 
fitting  or  flange  (after  thorough  cleaning  with  acetone 
or  carbon  tetrachloride).  Pipe  is  then  pressed  firmly 
into  fitting  and  turned  slightly  for  even  distribution  of 
cement.  Handling  strength  is  developed  after  30  min; 
full  strength  of  the  solvent  weld  is  not  reached  for  24  hr 
or  more.  See  Fig.  2. 

2.  Threading.  This  method  is  not  recommended  for 
Schedules  A  and  40,  or  in  any  case  where  operating 
temperature  will  exceed  120  deg  F.  Using  standard  hand 
or  machine  pipe-threading  tools  with  sharp  dies.  Sched¬ 
ules  80  and  120  can  be  easily  threaded  without  the 
use  of  cutting  lubricants.  Pads  should  be  placed  in  pipe 
vise  jaw's  to  prevent  scoring  of  pipe.  A  tapered  plug 
should  be  inserted  in  pipe  to  insure  thread  uniformity. 
In  threaded  assembly,  screwed  fittings  should  be  started 
carefully,  hand-tightened,  and  then  further  tightened  with 
a  strap  wrench.  Standard  pipe  wrenches  cannot  be  used 
since  they  deform  and  scar  the  pipe,  thus  weakening  it. 
See  Fig.  2. 

3.  Hot  Welding.  Hot  air  fusion  welding  of  PVC  pipe 
can  be  done  effectively  after  instruction  and  practice  in 
the  technique.  When  properly  made,  welds  have  average 
tensile  strength  of  80%  to  90%  of  the  PVC  material. 
Hot  air  welding  equipment  and  filler  rods  designed  for 
PVC  pipe  welding  are  available  from  several  sources. 

Pipe  Bending 

All  PVC  pipe  bending  must  be  done  hot,  with  the  sec¬ 
tion  to  be  bent  being  heated  to  250-275  deg.  Pipe  should 
be  uniformly  heated  in  a  circulated  hot  air  oven,  by 


immersion  in  heated  oil,  by  hot  air  torch,  or  by  other 
heating  devices. 

By  bending  pipe  around  a  regular  pipe  bending  form 
grooved  to  the  pipe  diameter,  it  is  possible  to  obtain  a 
bend  radius  not  less  than  five  times  the  diameter  of  the 
pipe  without  evidence  of  flattening.  For  sizes  of  2  inches 
and  above,  or  for  severe  bends,  the  pipe  should  be  filled 
with  hot  dry  sand  or  a  coil  spring  before  bending  to 
minimize  flattening. 

Because  of  the  springbuck  characteristic  of  PVC,  the 
pipe  should  be  bent  slightly  beyond  the  desired  shape, 
and  quickly  cooled  with  compressed  air  or  water  while 
held  in  the  bent  position. 

Pipe  Supporting 

Roll,  ring,  angle,  or  spring  hangers  may  be  used  to 
support  PVC  pips.  Most  favorable  is  the  clevis  or  saddle- 
type  hanger,  except  where  axial  thrust  must  be  controlled 
aa  in  thermal  expansion.  For  firm  anchoring,  metal  com¬ 
pression  hangers  are  satisfactorily  only  when  padded  with 
a  compressible  insert  band. 

Pipe  lines  should  have  additional  support  to  that  rec¬ 
ommended  in  Table  7  at  fittings  and  flanges.  Valves 
should  be  supported  independently,  and  braced  to  resist 
torque  during  manipulation. 

Continuous  supports  are  advisable  for  pipe  carrying 
hazardous  fluids,  and  for  lines  operating  at  the  upper 
temperature  limits  of  the  polyvinyl  chloride  pipe:  160 
deg  for  Type  I-Normal  Impact,  and  150  deg  for  Type  II- 
High  Impact. 

Buried  Lines 

For  all  buried  lines,  cemented  (solvent  welded)  joints 
arc  recommended.  An  additional  one-bead  seal  weld  (hot 
air  welded)  will  give  added  assurance  of  a  permanent, 
leak-proof  joint. 

When  possible,  the  pipeline  should  be  assembled, 
wholly  or  in  sections,  above  ground  and  then  lowered 
into  a  prepared  trench.  Bottom  fill,  4  to  6  inches  below 
pipe,  should  be  free  of  rocks  and  other  sharp  objects. 
The  same  type  of  fill  is  recommended  for  the  first  8 
to  12  inches  of  backfill  and  should  fully  enclose  the  line. 
All  lines  should  be  laid  below  frost  level. 
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Some  manufacturers  advise  running  cool  water  through 
pipe  in  order  to  shrink  to  normal  length  before  and  dur¬ 
ing  backfilling  process,  especially  in  hot  weather. 

Thermal  Expansion 

PVC  like  all  thermoplastic  pipe  materials  has  a  rela¬ 
tively  high  rate  of  thermal  expansion  as  compared  to 
ferrous  materials.  As  with  most  metals,  the  thermal  op¬ 
erating  range  will  dictate  the  type  of  joint  and  the  means 
of  compensation. 

Thermal  compensation  of  a  solvent  welded  PVC  pipe¬ 
line  is  not  required  when  operating  extremes  do  not 
difter  from  installation  temperatures  by  more  than  plus 


or  minus  30  deg  for  Type  I  and  25  deg  for  Type  II. 
Also,  where  infrequent  cycling  due  to  process  or  air 
temperature  fluctuations  occurs,  threaded  joints,  under 
limitations  discussed,  are  effective.  However,  solvent 
welded  or  hot  air  welded  connections  are  preferable  to 
threaded  joints  where  any  appreciable  thermal  changes 
are  anticipated.  In  both  cases,  axial  restraint  guides  to 
force  the  thrust  along  the  axis  of  the  pipe  are  mandatory. 

To  compensate  for  thermal  expansion  and  contraction, 
any  commercial  expansion  joints  may  be  used.  In  addi¬ 
tion,  U-bends  or  offsets  made  from  hot-formed  PVC  pipe, 
or  from  PVC  fittings  and  straight  lengths  of  pipe,  are 
suitable.  If  enough  space  is  available,  this  latter  method 


TABLE  I— DIMENSIONS  AND  PRESSURE  LIMITS  OF  POLYVINYL  CHLORIDE  PIPE 


Nominal 

Size, 

Inches 

Outside 

Diameter, 

Inches 

Inside 

Diameter, 

Inches 

Wall 

Thickness, 

Inches 

Type  1— PVC 

Type  II— PVC 

Max.  Operating 
Pressure  at 

75  deg  F,  Psi 

Max.  Operating 
Pressure  at 

1 50  dag  F,  Psi 

Max.  Operating 
Pressure  at 

75  deg  F,  Psi 

Max.  Operating 
Pressure  at 

1 30  deg  F,  Psi 

Plain 

Threaded 

Plain 

Threaded 

Plain  j 

1  Threaded 

Plain 

Threaded 

Schedule  A — Lightweight 


'/? 

0.840 

0.750 

0.045 

165 

90 

145 

_ 

40 

_ 

% 

1.050 

0.940 

0.055 

145 

— 

80 

— 

125 

— 

35 

— 

1 

1.315 

1.195 

0.060 

130 

— 

73 

— 

1 10 

— 

30 

— 

I'A 

1.660 

1.520 

0.070 

115 

— 

65 

— 

100 

— 

25 

— 

l'/2 

1.900 

1.740 

0.080 

115 

— 

65 

— 

100 

— 

25 

— 

2 

2.375 

2.175 

0.100 

1 15 

— 

65 

— 

100 

— 

25 

— 

21/2 

2.875 

2.635 

0.120 

115 

— 

65 

— 

100 

— 

25 

— 

3 

3.500 

3.220 

0.140 

115 

— 

65 

— 

100 

— 

25 

— 

4 

4.500 

4.100 

0.200 

115 

— 

65 

— 

100 

— 

25 

— 

Schedule  40 


'/? 

0.840 

0.622 

0.109 

410 

—  220  — 

335 

90 

1.050 

0.824 

0.1 13 

335 

—  180  — 

275 

— 

70 

— 

1 

1.315 

1.049 

0.133 

310 

—  170  — 

255 

— 

70 

— 

l'/4 

1.660 

1.380 

0.140 

255 

—  140  — 

210 

— 

50 

— 

1'/? 

1.900 

1.610 

0.145 

230 

—  125  — 

190 

— 

45 

— 

22 

2.375 

2.067 

0.154 

195 

—  1 10  — 

160 

— 

45 

— 

21/2 

2.875 

2.469 

0.203 

200 

—  1 10  — 

165 

— 

50 

— 

3 

3.500 

3.068 

0.216 

185 

—  100  — 

150 

_ 

40 

— 

4 

4.500 

4.026 

0.237 

155 

—  85  — 

130 

— 

30 

— 

6 

6.625 

6.065 

0.280 

125 

—  65  — 

105 

— 

30 

Schedule  80 


'A 

0.840 

0.546 

0.147 

575 

330 

310 

175 

470 

270 

120 

70 

3/4 

1.050 

0.742 

0.154 

470 

285 

250 

150 

385 

230 

100 

60 

1 

1.315 

0.957 

0.179 

435 

255 

235 

140 

355 

205 

95 

55 

1.660 

1.278 

0.191 

360 

220 

195 

120 

295 

180 

80 

50 

I'A 

1.900 

1.500 

0.200 

325 

205 

175 

1 10 

265 

170 

70 

45 

2 

2.375 

1.939 

0.218 

280 

190 

150 

100 

230 

155 

60 

40 

2'A 

2.875 

2.323 

0.276 

270 

190 

140 

100 

225 

160 

60 

40 

3 

3.500 

2.900 

0.300 

260 

170 

140 

95 

215 

140 

55 

35 

4 

4.500 

3.826 

0.337 

225 

160 

120 

85 

185 

130 

50 

35 

6 

6.625 

5.761 

0.432 

195 

150 

1 10 

80 

160 

125 

40 

30 

Schedule 

120 

¥2 

0.840 

0.500 

0.170 

680 

425 

360 

225 

560 

350 

145 

90 

Va 

I.05C 

0.710 

0.170 

520 

330 

275 

175 

430 

270 

NO 

70 

1 

1.315 

0.915 

0.200 

485 

300 

255 

160 

400 

250 

105 

65 

1.660 

1.230 

0.215 

405 

260 

215 

135 

335 

215 

85 

55 

I'A 

1.900 

1.450 

0.225 

365 

245 

190 

130 

300 

205 

80 

55 

2 

2.375 

1.875 

0.250 

320 

225 

170 

120 

265 

185 

70 

50 

2'A 

2.875 

2.275 

0.300 

320 

205 

170 

1 10 

265 

170 

70 

45 

3 

3.500 

2.800 

0.350 

305 

210 

160 

1 10 

250 

175 

65 

45 

4 

4.500 

3.624 

0.438 

295 

225 

155 

120 

245 

185 

65 

50 

6 

6.625 

5.501 

0.562 

255 

205 

145 

1 10 

210 

170 

55 

45 

Note:  Intermediate  values  of  operating  pressure  for  Type  l-PVC  may  be  found  with  reasonable  accuracy  by  interpolation  between  values  at 
75  deg  F  and  highest  temperature  indicated.  Data,  National  Tube  Div.,  U.  S.  Steel  Corp.,  and  Alpha  Plastics,  Inc. 
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is  the  most  advisable  since  it  offers  the  advantages  of 
a  continuous  PVC  pipeline  with  no  moving  parts  and 
no  change  in  quality  of  corrosion  resistance. 

The  PVC  line  should  be  installed  using  the  same  ex¬ 
pansion  offset  practices  as  would  be  followed  for  a  steel 
line  expanding  to  the  same  extent,  in  inches  per  100  ft. 

POLYETHYLENE 

Polyethylene  pipe  has  received,  perhaps,  more  research 
and  development  than  any  other  type  of  thermoplastic, 
and  is  currently  available  in  three  commercial  grades. 
The  points  of  division  are  based  on  density  of  material, 
and  the  ranges  are  as  follows: 

Type  I — Low  Density 

Specific  Gravity:  0.910  to  0.925 
Type  II — Intermediate  Density 

Specific  Gravity:  0.926  to  0.940 
Type  III — High  Density 

Specific  Gravity:  0.941  to  0.965 

The  material  is  manufactured  from  virgin  polyethylene 
resins  to  which  carbon  black  has  been  added  for  ultra¬ 
violet  ray  resistance.  Perhaps  the  greatest  advantage  of 
polyethylene  lies  in  its  flexibility;  low-density  pipe  is 
available  in  coils  up  to  400-ft  long  through  3-inches  OD 
(2-inches  OD  for  high-density  polyethylene).  Four  and 
six-inch  sizes  are  available  in  straight  lengths  to  25  ft. 
Tables  2  and  3  give  dimensions  and  pressure  limits  of 
low-  and  high-density  polyethylene  pipe,  respectively. 

While  high  hopes  are  held  for  practical  methods  of 
joining  polyethylene  pipe  on  the  outside  diameter  which 
would  make  it  more  acceptable  for  process  piping  in 
industry,  the  present  joining  method  is  by  means  of  plastic 
(high-impact  styrene)  insert  fittings  and  stainless  steel 
clamps.  Ells,  tees,  and  couplings  for  joining  lengths  of 
polyethylene  pipe  are  available,  as  well  as  threaded 
adapters  for  joining  the  plastic  to  steel  pipe.  See  Fig.  2. 

For  overhead  runs  of  polyethylene  pipe,  practically 
continuous  support  is  recommended.  As  with  any  type 
of  plastic  pipe,  supports  should  have  a  reasonably  broad 
contact  surface.  Wires  and  rods  are  not  recommended  if 
in  direct  contact  with  the  pipe.  See  Table  8. 

When  laying  polyethylene  pipe  in  ditches  for  perma¬ 
nent  installations,  the  pipe  should  not  be  tightly  stretched 
but  should  be  snaked  at  least  one  foot  per  100  ft  to 
allow  for  thermal  contraction  and  expansion.  Ditch 
should  then  be  backfilled  to  a  minimum  height  of  6 
inches  from  the  top  of  pipe  with  loose  material  free  from 
large  rocks  which  might  crush  or  cut  the  pipe.  Normal 
backfilling  operations  may  then  be  followed. 

ACRYLONITRILE-BUTADIENE-STYRENE  (ABS) 

This  resin-rubber  blend  provides  the  lightest  weight  of  all 
semi-rigid  or  rigid  thermoplastic  pipes.  ABS  is  supplied 
in  20-ft  lengths  in  y^.  to  6-inch  diameters,  and  is  available 
in  Schedules  40,  80,  and  120.  Refer  to  Table  4  for  di¬ 
mensions  and  pressure  limits  of  ABS  pipe. 

A  variety  of  threaded  and  socket-type  fittings,  flanges, 
and  valves  are  produced  in  ABS  to  give  the  pipe  a  wide 
range  of  application  within  its  limits  of  chemical  re¬ 
sistance. 

Joining  methods  consist  of  solvent  welding  and  thread¬ 
ing,  procedures  for  which  would  be  the  same  as  those 
described  for  pKjlyvinyl  chloride  pipe  and  shown  in  Fig.  2. 
Bending  of  ABS  as  well  as  recommendations  for  buried 


TABLE  2— DIMENSIONS  AND  PRESSURE  LIMITS  OF 
TYPE  I  POLYETHYLENE  PIPE 


Nominal 

size, 

Inches 

Out¬ 

side 

Diam¬ 

eter. 

Inches 

Inside 

Diam¬ 

eter, 

Inches 

Wall 

Thickness, 

Inches 

Max. 

Oper¬ 
ating  Pres¬ 
sure  at  75 
deg  F,  Psi 

Max.  L 

Oper-  1 

ating  Pres-  I 

sure  at  120  I 

deg  F,  Psi  1 

75  Psi  Pressure-Rated  | 

'/2 

0.782 

0.622 

0.080 

75 

48 

% 

1.024 

0.824 

0.100 

75 

48 

1 

1.300 

1.050 

0.125 

75 

48 

I'A 

1.710 

1.380 

0.165 

75 

48 

I'/z 

2.000 

1.610 

0.195 

75 

48 

2 

2.567 

2.067 

0.250 

75 

48 

3 

3.776 

3.068 

0.354 

75 

48 

4 

4.956 

4.026 

0.465 

75 

48 

Schedule  40  | 

'/2 

0.840 

0.622 

0.109 

100 

65  1 

3/4 

1.050 

0.824 

0.1 13 

83 

53  1 

1 

1.315 

1.049 

0.133 

78 

50  1 

l'/4 

1.660 

1.380 

0.140 

70 

45  fj 

l'/2 

1.900 

1.610 

0.145 

60 

38  d 

2 

2.375 

2.067 

0.154 

50 

32  1 

2'/2 

2.875 

2.469 

0.203 

50 

32  1 

3 

3.500 

3.068 

0.216 

50 

32  R 

4 

4.500 

4.026 

0.237 

40 

25  1 

6 

6.625 

6.065 

0.280 

35 

23  1 

100  Psi  Pressure-Rated  | 

'/2 

0.842 

0.622 

0.1 10 

100 

.5" 

3/4 

l.l  14 

0.824 

0.145 

100 

65 

1 

1.410 

1.050 

0.180 

100 

65 

l'/4 

1.860 

1.380 

0.240 

100 

65 

11/2 

2.170 

1.610 

0.280 

100 

65 

2 

2.777 

2.067 

0.355 

100 

65 

3 

4.068 

3.068 

0.500 

100 

65 

4 

5.386 

4.026 

0.680 

100 

65 

Note:  Intermediate  values  of  operating  pressure  may  be  found  with 
reasonable  accuracy  by  interpolation  between  values  at  75  deg  Fand 
maximum  operating  temperature.  Data,  National  Tube  Div.,  U.  S. 
Steel  Corp. 


TABLE  3— DIMENSIONS  AND  PRESSURE  LIMITS  OF 
TYPE  III  POLYETHYLENE  PIPE 


Nominal 

size. 

Inches 

Out¬ 

side 

Diam¬ 

eter, 

Inches 

Inside 

Diam¬ 

eter, 

Inches 

Wall 

Thickness, 

Inches 

Max. 

Oper¬ 
ating  Pres¬ 
sure  at  73 
deg  F,  Psi 

Max. 

Oper¬ 
ating  Pres¬ 
sure  at  150 
deg  F,  Psi 

75  Psi  Pressure-Rated 

'/2 

0.774 

0.622 

0.076 

100 

_ 

3/4 

0.964 

0.824 

0.070 

75 

— 

1 

1.225 

1.049 

0.088 

75 

— 

l'/4 

1.612 

1.380 

0.1 16 

75 

— 

I'/z 

1.884 

1.610 

0.137 

75 

— 

2 

2.375 

2.067 

0.154 

75 

— 

Schedule  40 

V2 

0.840 

0.622 

0.109 

150 

58 

y4 

1.050 

0.824 

0.1 13 

130 

49 

1 

1.315 

1.049 

0.133 

120 

45 

l'/4 

1.660 

1.380 

0.140 

100 

38 

11/2 

1.900 

1.610 

0.145 

90 

34 

2 

2.375 

2.067 

0.154 

75 

29 

Note:  Intermediate  values  of  operating  pressure  may  be  found  with 
reasonable  accuracy  by  interpolation  between  values  at  73  deg  F 
and  maximum  operating  temperature.  Data,  Orangeburg  Manufac¬ 
turing  Co.,  Inc. 
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table  4— DIMENSIONS  AND  PRESSURE  LIMITS  OF 
acrylonitrile-butadiene-styrene  pipe 

i 

Out- 

i 

Mex. 

Max. 

side 

Inside 

Oper- 

Oper- 

Diem- 

Diem- 

Well 

ating  Pres- 

ating  Pres- 

eter, 

eter, 

Thickness, 

sure  at  70 

sure  at  170 

Inches 

Inches 

Inches 

Inches 

deg  F,  Psi 

deg  F.  Psi 

Schedule  40 

'/2 

0.840 

0.622 

0.109 

•50 

75 

% 

1 

1.050 

0.844 

0.1 13 

150 

75 

1.315 

1.049 

0.133 

125 

60 

I'A 

1.660 

1.380 

0.140 

100 

50 

1.900 

1.610 

0.145 

90 

45 

2 

2.375 

2.067 

0.154 

75 

40 

Schedule  80 


0.840 

0.546 

0.147 

300 

150 

Va 

1.050 

0.742 

0.154 

300 

150 

1 

1.315 

0.957 

0.179 

250 

125 

I'A 

1.660 

1.278 

0.191 

200 

100 

l'/2 

1.900 

1.500 

0.200 

175 

90 

2 

2.375 

1.939 

0.218 

150 

75 

Note:  Additional 

values  of  maximum  operating  pressure  for 

sizes  not 

shown  can 

be  obtained  from  any  manufacturer 

of  ABS  pipe.  Data, 

American  Hard  R 

ubber  Co.,  Div. 

of  Amerace  Corp. 

lines,  thermal  expansion,  and  pipe  supporting  also  are 
essentially  the  same  as  those  outlined  for  PVC.  Table  8 
gives  recommended  support  spacings  for  overhead  in¬ 
stallations  of  ABS. 

An  improved  formulation  of  ABS  to  be  tradenamed 
Kralastic  HTHT  (as  opposed  to  the  existing  type  known 
generally  as  Kralastic  B  or  Cycolac)  is  reported  to  be 
nearing  the  extrusion  stage.  The  new  type  of  ABS  is  said 
to  be  40%  higher  in  tensile  strength  at  room  temperature, 
and  100%  improved  in  tensile  strength  at  160  deg  F, 
than  the  available  type  of  ABS  covered  in  this  report. 

CELLULOSE  ACETATE  BUTYRATE 

Butyrate  pipe  is  manufactured  from  a  product  of  the 
chemical  processing  of  cellulose  acetate  and  butyric 
acids.  Although  available  and  sometimes  used  in  clear 
form  for  observation  of  flow,  it  normally  has  a  non-toxic 
black  pigment  added  to  provide  ultra-violet  ray  resist¬ 
ance  for  outdoor  installation. 

Ditching,  for  underground  installations,  does  not  re¬ 
quire  exacting  dimensions.  The  semi-rigidity  of  this  pipe 
permits  its  handling  in  straight  lengths,  yet  provides 
sufficient  flexibility  so  that  the  pipe  follows  contour 
of  the  ground. 

When  making  underground  installations,  it  is  recom¬ 
mended  that  the  pipe  be  snaked  in  the  ditch.  For  each 
100  feet  of  butyrate  pipe,  a  minimum  of  %  inch  per 
degree  of  temperature  differential  (that  pipe  will  be  sub¬ 
ject  to)  should  be  allowed  for  thermal  expansion  or 
contraction.  A  concrete  or  dirt  backflll  should  be  poured 
shortly  after  the  pipe  has  been  placed. 

Butyrate  pipe  is  extruded  in  nominal  diameters  from 
y2  through  6  inches  in  both  Schedule  40  and  Type  SWP 
(solvent  welded  pipe)  sizes.  Solvent  welding  fittings  in 
a  wide  variety  permit  easy  makeup  of  any  type  of  piping 
arrangement,  including  plastic-to-plastic  and  plastic-to- 
metal.  The  procedure  would  be  the  same  as  that  out¬ 
lined  for  PVC  and  shown  in  Fig.  2.  Threading  of  butyrate 
can  be  done  but  it  is  not  generally  recommended.  Bend¬ 


ing  of  butyrate  pipe  is  done  in  essentially  the  same  man¬ 
ner  as  was  described  for  PVC.  Recommended  support 
spacings  for  overhead  installations  of  Schedules  40  and 
SWP  butyrate  are  given  in  Table  8.  Table  5  lists  dimen¬ 
sions  and  pressure  limits  of  butyrate  pipe. 

APPLICATIONS  OF  PLASTIC  PIPE 

The  major  application  of  plastic  pipe  in  general  has 
been  in  water  system  piping  including  water  services,  jet 
pump  installations,  sprinkling,  irrigation,  and  plumbing 
drainage.  Other  fields  served  well  by  thermoplastics 
according  to  their  characteristics  and  limitations  include 
food,  beverage,  and  chemical  process  piping  for  industry ; 
air  conditioning  recirculating  lines;  swimming  jmols; 
skating  rinks;  and  natural  gas  and  oil  field  piping. 

Radiant  heating  has  been  and  still  is  considered  a 
borderline  application  of  some  of  the  thermoplastics.  A 
number  of  piping  systems  utilizing  plastic  pipe  have 
been  installed  for  radiant  heating;  many  have  been  suc¬ 
cessful,  some  have  been  troublesome.  Manufacturer  re¬ 
luctance  to  recommend  any  plastic  pipe  dogmatically  for 
radiant  heating  is  based  not  on  lack  of  knowledge  of 
the  capability  of  tbe  particular  material  involved,  but 
rather  on  the  possibility  that  any  overheating  created 
in  the  system  would  cause  softening  and  possibly  failure 
of  the  pipe. 

RESISTANCE  TO  CHEMICAL  CORROSION 

Corrosion  of  metals  is  usually  of  the  galvanic  or  elec¬ 
trochemical  type,  characterized  by  a  minute  flow  of 
electrical  current  from  anodic  to  cathodic  areas.  This 
is  accompanied  by  a  loss  of  metal  to  the  surrounding 


TABLE 

S— DIMENSIONS  AND  PRESSURE  LIMITS  OF 
CELLULOSE  ACETATE  BUTYRATE  PIPE 

Nominal 

size. 

Inches 

Out¬ 

side 

Diam¬ 

eter, 

Inches 

Inside 

Diam¬ 

eter, 

Inches 

1 

Wall 

Thickness, 

Inches 

Max. 

Oper¬ 
ating  Pres¬ 
sure  at  73 
deg  F,  Psi 

1  Max. 

1  Oper¬ 
ating  Pres¬ 
sure  at  1 50 
deg  F,  Psi 

1 

Type  SWP  (Solvent  Welded  P 

ipe  Sizes) 

y? 

0.600 

0.500 

0.050 

140 

70 

% 

1 

0.855 

0.750 

0.053 

100 

50 

1.140 

1.000 

0.070 

100 

50 

I'A 

1.420 

1.250 

0.085 

100 

50 

l'/2 

1.730 

1.500 

0.1 15 

100 

50 

2 

2.250 

2.000 

0.125 

95 

45 

21/2 

2.570 

2.320 

0.125 

80 

40 

3 

3.250 

3.000 

0.125 

65 

30 

4 

4.100 

3.800 

0.150 

60 

30 

6 

6.220 

5.760 

0.230 

60 

30 

Schedule  40 

y? 

0.840 

0.622 

0.109 

220 

1 10 

% 

1 

1.050 

0.824 

0.1 13 

180 

90 

1.315 

1.049 

0.133 

170 

85 

I'A 

1.660 

1.380 

0.140 

140 

70 

l'/2 

1.900 

1.610 

0.145 

130 

60 

2 

2.375 

2.067 

0.154 

no 

55 

2'/2 

2.875 

2.469 

0.203 

1 10 

55 

3 

3.500 

3.068 

0.216 

105 

50 

4 

4.500 

4.026 

0.237 

90 

45 

6 

6.625 

6.065 

0.280 

70 

35 

Note:  Intermediate  values  of  operating  pressure  may  be  found  with 
reasonable  accuracy  by  interpolation  between  values  at  73  deg  F 
and  maximum  operating  temperature.  Data,  Eastman  Chemical 
Products,  Inc. 
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FIG.  2.  THREE  METHODS  OF  JOINING  PLASTIC  PIPE 


Threading 
pplies  to  PVC 
la  ABS  pipe) 


Insert  Fittings 
(Applies  to 
polyethylene  pipe) 


Solvent  Welding 
Applies  to  PVC,  ABS 
and  butyrate  pipe) 


Clamp.  Photo,  Crane  Company 


square 


File  smooth 


Insert  tapered  plug 


Thread  with  sharp  dies 


Clean  pipe  and  fitting 


Join  fitting  to  pipe 
Photos,  Tube  Turns  Plastics,  Inc. 


Lay  pipe 

Photos,  Crescent  Plastics,  Inc. 


Join  and  tighten 
Photos,  Tube  Turns  Plastics,  Inc. 


environment.  Consequently,  corrosion  rates  can  easily 
be  measured  by  weight  loss.  Penetration  of  the  pipe 
wall  or  plugging  of  the  pipe  by  corrosion  products  are 
eventual  results  of  metal  pipe  corrosion. 

With  plastics,  corrosion  takes  place  in  a  different 
manner.  Since  plastics  are  non-conductors,  galvanic  and 
electrochemical  effects  are  non-existent.  Pitting  and 
grooving  do  not  take  place,  and  there  is  no  loss  of 
material  to  the  corrosive  media.  Plastic  corrosion  is  an 
“absorption”  type  of  reaction  in  which  the  corrosive 
media  actually  penetrates  or  diffuses  into  the  plastic. 
For  this  reason,  corrosion  is  normally  associated  with 
a  weight  gain  rather  than  weight  loss  as  in  metal  pipe. 
In  general,  corrosion  of  plastic  materials  can  best  be 
evaluated  by  visual  inspection,  regarding  changes  in 
appearance  such  as  swelling  and  discoloration,  and  by 
changes  in  physical  properties  such  as  tensile  strength, 
impact  strength,  elongation,  and  flexural  strength. 

Like  metals,  thermoplastic  resistance  to  corrosion  is 
influenced  by  concentration,  temperature,  and  stress. 
The  ability  of  the  principal  thermoplastics  to  handle 
various  corrosive  media  is  indicated  in  Table  11.  Com¬ 
parative  ratings  are  also  given  for  several  metallic  pipe 
materials  in  Table  12.  Resistance  ratings  are  divided 
into  three  categories:  S,  or  satisfactory,  indicates  that 
chemical  attack  is  zero  or  negligible;  L,  or  limited, 
means  the  particular  application  should  be  verified  wdth 
a  manufacturer  or  tested  independently;  U,  or  unsatis¬ 
factory,  indicates  that  the  material  is  not  recommended 
for  the  particular  application.  All  ratings  should  be 
used  for  guide  purposes  only. 


TABLE  6  —  RELATIVE  PHYSICAL  PROPERTIES  AND 
COST  OF  THE  PRINCIPAL  THERMOPLASTICS  USED 
FOR  PIPING 


PVC  ] 

Polyethylene 

1  Buty¬ 
rate 

Physical  Properties 

Type  1  j 

jlype  II  j 

Type  1  jlype  III 

ABS 

Specific  Gravity  .... 

1.38 

1.35 

0.91 

0.96 

1.06 

1.19 

Tensile  Strength  at  75 
deg  F,  psi . 

7000 

6000 

1500 

3480 

4500 

4300 

Modulus  of  Elasticity 
in  Tension,  psi  x  10° 

4.15 

3.50 

1.90 

1.26 

3.00 

1.30 

Flexural  Strength,  psi 

14500 

11500 

1700 

3700 

8000 

7000 

Maximum  Tempera¬ 
ture,  deg  F . 

160 

150 

120 

150 

160 

150 

Coefficient  of  Expan¬ 
sion,  inch/inch/deg 
F,  X  IO-° . 

2.8 

5.5 

9.4 

10.0 

3.5 

6.5 

Thermal  Conductivity, 
X  10“*  Btu/sec/sq 
ft/deg  F/inch  . . . . 

3.2 

3.5 

6.0 

6.4 

2.8 

4.2 

Specific  Heat,  Btu/ 
Ib/deg  F  . 

0.25 

0.28 

0.5 

0.55 

0.32 

0.30 

Relative  Cost  to 
Wholesaler  of  one- 
inch  Schedule  40 
pipe,  based  on  1 .00 
for: 

Black  steel  pipe  . . 

1.97 

1.97 

0.79 

1.00 

1.44 

1.69 

Galvanized  steel 
pipe  . 

1.72 

1.72 

0.69 

0.87 

1.26 

1.48 

Note:  These  values  are  representative  of  the  majority  of  manufac¬ 
turers  of  plastic  pipe;  however  slight  variations  may  be  found  in 
data  from  any  particular  manufacturer. 


TABLE  7— RECOMMENDED  SUPPORT  SPACING,  IN 

FEET.  FOR  POLYVINYL  CHLORIDE  PIPE  „ 

'  >■ 


Operating 

Temperature, 

Nominal 

Pipe 

Size,  Inches 

Deg  F 

*/2-% 

l-l'/4 

I'/2-2 

3 

4 

6 

Schedule  40 

60 

5.5 

6.1 

6.5 

7.7 

8.0 

8.7 

100 

4.8 

5.4 

5.7 

6.8 

7.1 

7.7 

120 

4.2 

4.5 

4.8 

5.8 

6.0 

6.4 

130 

3.7 

4.0 

4.3 

5.1 

5.4 

5.8 

140 

3.2 

3.5 

3.7 

4.5 

4.7 

5.0 

Scheduli 

B  80 

60 

6.5 

7.3 

7.7 

9.0 

9.6 

10.8 

100 

5.7 

6.4 

6.8 

8.0 

8.4 

9.5 

120 

4.8 

5.5 

5.8 

6.8 

7.1 

8.0 

130 

4.3 

4.8 

5.1 

6.0 

6.4 

7.2 

140 

3.7 

4.2 

4.5 

5.2 

5.6 

6.3 

Schedule  120 

60 

6.8 

7.7 

8.2 

9.8 

II.O 

12.3 

100 

6.0 

6.8 

7.2 

8.6 

9.6 

10.9 

120 

5.0 

5.8 

6.1 

7.2 

8.1 

9.2 

130 

4.5 

5.1 

5.5 

6.5 

7.3 

8.2 

140 

3.9 

4.5 

4.8 

5.6 

6.3 

7.1 

Note:  Spacings  apply  to  uninsulated  lines  carrying  fluids  of  up  to 
1.35  gravity.  For  insulated  lines,  reduce  spans  by  30%.  For  short 
spacings,  economy  of  substituting  continuous  support  should  be  con¬ 
sidered.  Data,  A.  M.  Byers  Co. 


FLUID  FLOV\/  IN  PLASTIC  PIPE 

One  of  the  outstanding  characteristics  and  advantages 
of  any  type  of  plastic  pipe  is  its  smooth  interior  surface 
which  minimizes  turbulence  and  resistance  to  fluid  flow. 
Of  particular  importance  is  the  fact  that  thermoplastics, 
unlike  most  metal  pipe,  retain  their  original  smoothness 
throughout  the  entire  service  life.  It  is  not  necessary  to 
oversize  plastic  piping  systems  to  compensate  for  future 
tuberculation,  plugging,  or  increased  roughness. 

However,  in  any  pipe  through  which  fluid  flows,  there 


TABLE  8— RECOMMENDED  SUPPORT  SPACING,  IN 
FEET,  FOR  THERMOPLASTIC  PIPE  OTHER  THAN  PVC 


Nominal 

Pipe  Size, 

Operating  Temperature,  Deg  F 

Inches 

70  1 

100 

120 

'/2 

3.0 

3.0 

2.0 

% 

3.5 

3.0 

2.5 

1 

3.5 

3.0 

2.5 

I'A 

4.0 

3.5 

3.0 

|l/2 

4.5 

4.0 

3.5 

2 

5.0 

4.5 

4.0 

2'/2 

6.0 

5.0 

4.5 

3 

7.0 

6.0 

5.0 

4 

8.0 

7.0 

6.0 

6 

9.0 

8.0 

7.0 

Note:  The  above  table  is  based  on  Schedules  SWP  and  40  butyrate 
and  Schedule  40  ABS  plastic  pipe,  solvent  welded,  uninsulated,  and 
carrying  water. 

For  polyethylene  pipe,  decrease  spacing  by  50%. 

For  Schedule  80  ABS,  spacing  may  be  increased  20%. 

For  insulated  lines,  reduce  spans  by  30%. 

For  short  spacings,  economy  of  continuous  support  should  be 
considered. 

Data,  Crescent  Plastics,  Inc. 
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TABLE  9— RELATIVE  CHARACTERISTICS  OF  THE  PRINCIPAL  THERMOPLASTICS  USED  FOR  PIPING 


- - - - 

Type 

Characteristics 

Joining  Methods  | 

1 

Applications 

Polyvinyl  Chloride  ( PVC) : 

Type  1 — Normal  Impact 

Rigid 

Does  not  support  combustion 

Excellent  chemical  resistance 

Normal  impact  strength 

Good  creep  resistance 

Highest  tensile  strength  of  all  thermoplastic  pipe 
Wide  operating  temperature  range 

Good  dimensional  stability 

Good  weathering  properties 

But: 

Greater  weight  (50%  heavier  than  polyethylene) 

Solvent  welding 
Threading 

Hot  welding 

Water  service  lines 

Process  piping  for  chemicals 

Venting  of  corrosive  fumes 

Sour  crude  oil,  salt  water  piping 

Type  II — High  Impact 

Rigid 

Does  not  support  combustion 

Improved  impact  strength 

Good-to-excellent  chemical  resistance 

Tough,  even  at  low  temperatures 

Good  dimensional  stability 

But: 

Lower  chemical  resistance  than  Type  l-PVC 

Solvent  welding 
Threading 

Hot  welding 

For  applications  requiring  rough 
handling,  shock  loads 

Polyethylene: 

Type  1 — 

Low  Density 

Flexible 

Good-to-excellent  chemical  resistance 

Lightest  of  all  thermoplastic  pipe 

Resists  freezing 

Lowest  in  cost 

But: 

Low  working  pressures,  operating  temperatures 

Insert  fittings  and 
clamps 

Water  service  lines 

Jet  well  systems 

Drainage 

Sprinkling  and  irrigation 

Salt  water  piping 

Air  conditioning  system  recirculat¬ 
ing  lines 

Type  II — 

Intermediate  Density 

Characteristics  generally  fall  between  those  of  low- 
density  and  high-density  polyethylene 

Insert  fittings  and 
clamps 

Same  as  low  density,  plus  possibly 
process  piping 

Type  III — 

High  Density 

Semi-flexible 

Good-to-excellent  chemical  resistance 

Greater  dimensional  stability 

Higher  tensile  strength 

Higher  impact  strength,  and 

Lower  permeability  to  gases  relative  to  Type  1 
polyethylene 

Insert  fittings  and 
clamps 

Same  as  low  density,  plus  possibly 
process  piping 

Acrylonitrile-Butadiene- 
Styrene  (ABS) 

Rigid 

Lightest  of  rigid  types 

Fair-to-good  chemical  resistance 

High  heat  resistance 

High  impact  strength 

Good  dimensional  stability 

But: 

Lower  tensile  strength 

(about  midway  between  PVC  and  Type  1  poly 
ethylene) 

Solvent  welding 
Threading 

Water  service  lines 

Natural  gas  lines 

Oil  field  piping 

Salt  water  lines 

Process  piping 

Sewers  and  drainage 

Cellulose  Acetate 

Butyrate 

Semi-rigid 

Good  impact  resistance 

Good  weathering  properties 

But: 

Low-to-fair  chemical  resistance 

Solvent  welding 

Water  service  lines 

Sprinkling  and  irrigation 

Carrying  sewage 

Salt  water  piping 

Natural  gas  lines 

Oil  feld  piping 
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is  a  continuous  loss  of  pressure  due  to  friction.  Table 
10  presents  flow  data  for  thermoplastic  pipe  with  inside 
diameter  corresponding  to  Schedule  40  sizes,  and  will 
assist  in  the  design  of  plastic  pipelines  for  these  sizes. 
Flow  data  on  additional  schedules  and  sizes  are  avail¬ 
able  from  most  manufacturers  of  plastic  pipe. 

Example  1.  What  flow  can  be  obtained  from  a  2-inch 
75-psi  pressure-rated  polyethylene  pipeline  500-ft  long 
where  the  pipe  is  to  be  used  at  its  maximum  operating 
pressure  and  the  discharge  is  25-ft  higher  than  the 
source? 

75  psi  (rating  of  pipe  selected) 

(1) - -  =  173.5  feet  of  head 

0.43  psi  per  ft  of  head 

^2)  173.5  —  25  =  148.5  feet  of  head  allowed  for  flow 
since  the  25-ft  rise  in  the  line  will  produce  this  static 
pressure  at  the  source  end. 

148.5  (allowable  head  to  produce  flow) 

(3)  - =  29.7  feet 

5  (number  of  100-ft  multiples  in  line) 

of  head  loss  allowed  per  100  feet  of  line  length. 

(4)  From  Table  10,  it  is  seen  that  29.7  feet  of  head 
loss  per  100  feet  of  line  will  result  from  a  flow  of  ap¬ 
proximately  150  gpm. 

Example  2.  What  pressure  is  required  to  obtain  a 
flow  of  50  gpm  at  75  deg  F  from  a  1000-ft  line  of  1)/^- 
inch  low-density  polyethylene  pipe,  and  what  schedule  or 
rating  of  pipe  should  be  selected  for  this  application? 

(1)  From  Table  10.  a  ll/(>-inch  pipe  will  carry  50  gpm 
with  a  head  loss  of  13.34  feet  per  100  feet  of  line. 

(2)  13.34  X  10  (multiples  of  100  feet  in  line)  =  133.4 
total  feet  of  head  required. 

(3 1  133.4  feet  of  head  X  0.433  =  58  psi. 

(4)  A  pressure  of  58  psi  would  be  required  at  the  pump. 


and  since  l)/(>-inch  Schedule  40  polyethylene  pipe  is 
rated  in  Table  2  at  60  psi  operating  pressure  at  75 
deg,  it  would  be  a  proper  choice  for  this  application. 

Example  3.  What  is  the  maximum  discharge  of  water 
at  60  deg  from  a  2-inch  Schedule  40  PVC  pipeline 
2500-ft  long  at  a  pump  pressure  of  130  psi  when  the 
discharge  elevation  is  50-ft  higher  than  the  pump? 

130  psi 

(1)  - -  —  300  feet  of  head. 

0.433 

(2)  300  —  50  =  250  feet  of  head  available  for  flow. 

250  (available  head  to  produce  flow) 

(3)  -  =  10.0  feet 

25  (number  of  100-ft  multiples) 

of  bead  loss  per  hundred  feet  of  pip“. 

(4)  From  Table  10,  this  head  loss  will  result  from  a 
flow'  rate  of  approximately  85  gpm. 

INDUSTRY  PROGRAM  FOR  ACCEPTANCE 

All  facets  of  the  plumbing  industry,  as  well  as  the 
consumer,  are  being  reached  by  the  extensive  educa¬ 
tional  program  being  conducted  by  the  Plastic  Pipe  Re¬ 
search  Council  of  the  Society  of  the  Plastics  Industry, 
Inc.  The  program  for  1958  is  aimed  at  making  the  widest 
possible  effort  to  acquaint  all  potential  users  and  buyers 
of  plastic  pipe  with  the  progress  being  made  by  the 
industry. 

Included  in  this  progress  is  the  recently  completed 
study  of  plastic  pipe  conducted  at  the  National  Sanita¬ 
tion  Foundation  at  the  School  of  Public  Health,  Uni¬ 
versity  of  Michigan,  Ann  Arbor,  Mich.  This  research 
has  resulted  in  a  set  of  standards  concerning  the  use 
of  plastic  pipe  for  transporting  potable  water.  Manu¬ 
facturers  of  raw  materials  and  plastic  pipe  and  fittings 
who  meet  these  standards  of  manufacture  are  granted 


TABLE  10— HEAD  LOSS  DUE  TO  FRICTION  IN  SCHEDULE  40-I.D.  PLASTIC  PIPE 


V2  1 

%  i 

1 

l'/4 

ivz  ! 

2 

Flow,  j 

Vel. 

1  Head  Loss 

Vel. 

Head  Loss 

Vel. 

Head  Loss 

Vel. 

Head  Loss 

Vel. 

i 

1  Head  Loss 

Vel. 

Head  Loss 

Gpm  I 

1  Fps 

1  Ft/100  ft 

Fps 

Ft/ 100  ft 

Fps 

Ft/100  ft 

Fps 

R/IOOft 

Fps 

Ft/100  ft 

Fps 

Ft/100  ft 

1 

1.06 

1.27 

0.60 

0.32 

0.37 

0.12 

2 

2.1 1 

4.20 

1.20 

1.09 

0.74 

0.37 

0.43 

0.09 

3 

3.17 

8.55 

1.80 

2.22 

l.l  1 

0.69 

0.64 

0.21 

0.47 

0.09 

4 

4.22 

14.14 

2.40 

3.69 

1.49 

1.17 

0.86 

0.32 

0.63 

0.16 

5 

5.28 

21.05 

3.00 

5.52 

1.86 

1.73 

1.07 

0.46 

0.79 

0.23 

0.48 

0.07 

6 

6.33 

29.00 

3.60 

7.55 

2.23 

2.36 

1.29 

0.65 

0.95 

0.32 

0.57 

0.09 

7 

7.39 

38.15 

4.20 

9.90 

2.60 

3.12 

1.50 

0.83 

I.IO 

0.42 

0.67 

0.12 

8 

8.45 

48.30 

4.80 

12.63 

2.97 

3.97 

1.71 

I.OI 

1.26 

0.51 

0.76 

0.16 

10 

10.56 

72.00 

6.00 

18.72 

3.71 

5.88 

2.14 

1.59 

1.58 

0.74 

0.96 

0.23 

15 

15.84 

147.90 

9.01 

38.55 

5.57 

12.10 

3.21 

3.28 

2.36 

1.55 

1.43 

0.46 

20 

12.01 

64.00 

7.43 

20.25 

4.28 

5.47 

3.15 

2.58 

1.91 

0.78 

25 

15.01 

95.45 

9.28 

30.00 

5.35 

8.10 

3.94 

3.88 

2.39 

1.15 

30 

1 1.14 

41.75 

6.43 

1 1.25 

4.73 

5.37 

2.87 

1.61 

40 

14.85 

69.50 

8.57 

18.70 

6.30 

8.95 

3.82 

2.72 

50 

18.57 

103.25 

10.71 

27.93 

7.88 

13.34 

4.78 

4.02 

60 

12.85 

38.60 

9.45 

18.39 

5.74 

5.56 

70 

14.99 

51.05 

1 1.03 

24.35 

6.69 

7.30 

80 

17.14 

64.40 

12.60 

30.80 

7.65 

9.30 

90 

14.18 

38.10 

8.61 

11.50 

100 

15.83 

45.85 

9.61 

13.80 

150 

14.34 

28.70 

200 

19.12 

48.30 

Note:  Flow  data  for  additional  schedules  and  sizes  may  be  obtained  from  manufacturers  of  plastic  pipe.  Data,  Supplex  Co.,  Division  of 
Amerace  Corp. 
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TABLE  1 1— CHEMICAL  RESISTANCE  COMPARISON  CHART  FOR  PLASTIC  PIPE 


Acetic  acid,  10%  .  S  S  S  L  S  S  S  S  S  S  L  — 

Acetic  acid,  glacial  .  S  U  L  U  L  U  —  —  U  U  U  — 

Acetone  .  U  U  U  U  U  U  U  U  U  U  U  U 

Alcohol,  methyl  . ■. .  S  S  S  S  S  U  —  —  S  U  U  U 

Ammonium  chloride  .  S  S  S  S  S  S  S  S  S  S  S  U 

Ammonium  sulfate  .  S  S  S  S  S  S  S  S  S  S  S  U 

Aniline  .  U  U  U  U  U  U  U  U  U  U  U  U 

Benzene  .  U  U  U  U  U  U  U  'U  U  U  U  U 

Benzoic  acid  .  S  S  S  S  S  S  S  S  S  S  U  U 

Boric  acid  .  S  S  S  S  S  S  S  S  S  S  S  — 

Butyric  acid  .  S  U  L  U  U  U  —  —  U  U  U  - 

Calcium  chloride  .  S  S  S  S  S  S  S  S  S  S  S  — 

Calcium  hydroxide  .  S  S  S  S  S  S  S  S  S  S  L  U 

Carbon  tetrachloride  .  L  U  U  U  U  U  U  U  U  U  L  U 

Chlorine,  dry  .  S  S  S  S  L  U  S  S  S  U  U  U 

Chlorine,  wet  .  S  L  L  L  U  U  S  S  S  U  U  U 

Chloroform  .  U  U  U  U  U  U  U  U  U  U  U  U 

Chromic  acid,  10%  .  S  S  S  S  S  S  S  S  S  U  U  U 

Chromic  acid,  50%  .  S  L  L  U  S  S  S  S  U  U  U  U 

Citric  acid  .  S  S  S  S  S  S  S  S  S  S  U  U 

Copper  chloride  .  S  S  S  S  S  S  S  S  S  S  S  — 

Copper  sulfate  .  S  S  S  S  S  S  S  S  S  S  S  L) 

Ethyl  acetate  .  U  U  U  U  L  U  —  —  U  U  U  U 

Ethyl  chloride  .  U  U  U  U  U  U  —  —  U  U  U  U 

Fatty  acids  .  S  S  S  S  U  U  —  —  S  S  U  U 

Ferric  chloride  .  S  S  S  S  S  S  S  S  S  S  S  U 

Ferric  sulfate  .  S  S  S  S  S  S  S  S  S  S  S  U 

Formaldehyde  .  S  S  S  L  S  S  S  S  S  S  U  U 

Formic  acid  .  S  U  S  U  S  L  S  S  U  U  L  U 

Hydrobromic  acid  .  S  S  S  S  S  S  —  —  S  U  U  — 

Hydrochloric  acid  .  S  S  S  S  S  S  S  S  S  U  U  U 

Hydrofluoric  acid  .  S  L  S  U  S  L  —  —  S  U  U  U 

Hydrocyanic  acid  .  S  S  S  S  S  S  —  —  S  S  U  U 

Nickel  chloride  .  S  S  S  S  S  S  S  S  S  S  S  U 

Nickel  sulfate  .  S  S  S  S  S  S  S  S  S  S  S  U 

Nitric  acid,  20%  .  S  L  S  L  S  S  S  S  U  U  U  U 

Nitric  acid,  40%  .  S  S  S  L  S  L  S  L  U  U  U  U 

Nitric  acid,  68%  .  S  U  L  U  S  U  S  U  U  U  U  U 

Oleic  acid  .  S  S  S  S  L  U  —  —  S  S  L  U 

Oxalic  acid  .  S  S  S  S  S  S  S  S  S  S  U  U 

Phosphoric  acid,  25%  .  S  S  S  S  S  S  S  S  S  U  U  U 

Phosphoric  acid,  85%  .  S  S  S  S  S  L  —  —  S  U  U  U 

Picric  acid  .  U  U  U  U  S  L  —  —  S  S  U  — 

Potassium  chloride  .  S  S  S  S  S  S  S  S  S  S  S  U 

Potassium  sulfate .  S  S  S  S  S  S  S  S  S  S  S  — 

Sodium  carbonate .  S  S  S  S  S  S  S  S  S  S  S  — 

Sodium  chloride  .  S  S  S  S  S  S  S  S  S  S  S  — 

Sodium  sulfate  .  S  S  S  S  S  S  S  S  S  S  S  U 

Stearic  acid  .  S  S  S  S  L  L  —  —  S  S  S  — 

Sulfur  dioxide,  dry  .  S  S  S  S  S  S  S  S  S  S  U  _ 

Sulfur  dioxide,  wet  .  S  L  U  U  S  S  S  S  S  L  U  — 

Sulfuric  acid,  10%  .  S  S  S  S  S  S  S  S  S  U  U  U 

Sulfuric  acid,  75%  .  S  S  S  S  S  L  _  _  L  U  U  U 

Sulfuric  acid,  90%  .  S  S  L  L  U  U  —  _  U  U  U  U 

Trichloroethylene  .  U  U  U  U  U  U  U  U  U  U  U  U 

Trisodium  phosphate  .  S  S  S  S  S  S  S  S  S  S  S  _ 

Water,  fresh  .  S  S  S  S  S  S  S  S  S  S  S  — 

Water,  salt .  S  S  S  S  S  S  S  S  S  S  S  — 


Note:  Hot  designation  refers  to  fluids  at  or  near  upper  temperature  limit  of  pipe.  Data,  various  manufacturers  of  plastic  pipe. 
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Acetic  acid,  10%  .  U  S  S  L  U  S  U  —  — 

Acetic  acid,  glacial  .  U  S  S  U  U  S  U  U  — 

Acetone  .  S  S  S  U  S  S  S  S  S 

Alcohol,  Methyl .  S  S  S  S  S  L  S  —  S 

Ammonium  chloride .  L  L  S  L  U  U  L  —  S 

Ammonium  sulfate .  S  S  S  L  S  L  L  L  — 

Aniline  .  U  S  S  S  L  U  —  —  — 

Benzene .  L  S  S  —  S  S  S  S  — 

Benzoic  acid .  —  S  S  S  —  S  —  —  — 

Boric  acid  .  U  S  S  L  L  S  S  L  S 

Butyric  acid  .  —  S  S  —  —  S  —  —  — 

Calcium  chloride .  S  S  L  L  S  U  L  L  — 

Calcium  hydroxide  .  S  $  S  S  S  L  —  —  L 

Carbon  tetrachloride  .  L  S  S  S  L  L  S  S  L 

Chlorine,  dry  .  L  S  S  S  —  U  S  S  — 

Chlorine,  wet .  U  U  L  U  U  U  L  U  — 

Choloroform  .  —  S  S  S  —  U  —  —  — 

Chromic  acid,  10% .  —  L  S  U  U  L  U  U  — 

Chromic  acid,  50%, .  —  U  L  —  U  —  U  U  — 

Citric  acid  .  U  S  S  L  L  S  S  L  — 

Copper  chloride  .  —  S  L  L  —  U  L  —  S 

Copper  sulfate  .  U  S  S  S  L  U  L  U  — 

Ethyl  acetate  .  L  S  S  S  S  L  —  —  — 

Ethyl  chloride  .  S  S  S  S  U  —  S  —  — 

Fatty  acids  .  —  S  S  S  —  S  —  —  — 

Ferric  chloride  .  U  U  U  U  U  U  U  U  — 

Ferric  sulfate  .  U  S  S  S  U  U  U  U  — 

Formaldehyde  .  L  S  S  S  —  S  S  S  — 

Formic  acid  .  U  S  S  U  —  U  S  U  — 

Hydrobromic  acid  .  —  U  U  U  —  U  L  —  L 

Hydrochloric  acid  .  U  U  U  U  U  U  —  U  — 

Hydrofluoric  acid  .  U  U  U  U  U  U  L  L  S 

Hydrocyanic  acid  .  L  S  S  S  S  S  L  —  — 

Nickel  chloride  .  U  L  S  U  —  U  L  U  — 

Nickel  sulfate .  U  S  S  L  —  U  U  U  — 

Nitric  acid,  20%  .  —  —  —  —  U  U  U  U  U 

Nitric  acid,  40%  .  —  —  —  —  U  U  U  U  U 

Nitric  acid,  687o  .  —  —  —  —  U  L  U  U  U 

Oleic  acid .  L  S  S  S  —  L  S  —  _ 

Oxalic  acid .  U  S  S  L  U  S  S  L  — 

Phosphoric  acid,  25%  .  U  L  S  U  U  U  S  U  S 

Phosphoric  acid,  857o  .  U  U  S  U  U  U  S  U  S 

Picric  acid  .  —  S  S  S  —  —  U  U  — 

Potassium  chloride .  —  S  S  S  —  L  S  L  _ 

Potassium  sulfate .  L  S  S  S  S  S  S  S  S 

Sodium  carbonate .  S  S  S  S  S  U  S  L  _ 

Sodium  chloride  .  L  S  S  L  S  L  S  _  _ 

Sodium  sulfate .  L  S  S  S  S  S  S  S  S 

Stearic  acid  .  L  S  S  S  L  S  S  L  — 

Sulfur  dioxide,  dry  .  S  S  S  S  S  _  S  L  _ 

Sulfur  dioxide,  wet  .  —  S  S  U  —  _  S  U  _ 

Sulfuric  acid,  10%, .  U  U  S  U  U  L  U  U  S 

Sulfuric  acid,  75%,  .  U  U  U  U  U  U  U  U  S 

Sulfuric  acid,  90%,  .  L  L  S  L  L  U  U  U  S 

Trichloroethylene  .  L  S  S  S  L  S  S  L  S  S 

Trisodium  phosphate  .  S  S  S  S  —  U  U  U  S  S  S 

Water,  fresh .  L  S  S  S  —  S  S  S  S  S  — 

salt .  L  S  S  L  S  S  L  L  S  S  S 


Note:  Ratings  apply  to  fluid  temperatures  up  to  140  deg  F.  Data.  A.  M.  Byers  Co.,  and  other  sources. 
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Rg.  3.  This  4-inch  PVC  pipe  and  fittings  section  is  part 
of  piping  system  for  indoor  waterfall  at  666  Fifth  Ave., 
New  York  City.  Photo,  Walworth  Co. 


by  the  Foundation  the  right  to  label  their  product  with 
the  NSF  seal  of  approval.  This  insignia,  printed  on  the 
pipe  every  eighteen  inches  or  impressed  at  five-foot 
intervals,  assures  the  plumber,  home  owner,  and  public 
official  that  the  plastic  pipe  is  suitable  for  transmission 
of  drinking  water. 

Further  progress  is  also  being  made  by  the  'Thermo¬ 
plastics  Pip)e  Division  of  the  Society  in  the  establish¬ 
ment  of  commercial  standards  in  cooperation  with  the 


U.S.  Department  of  Commerce  and  National  Bureau  of 
Standards.  'The  division  has  formed  a  joint  Pipe  and 
Fittings  Committee  with  the  American  Society  for  Test¬ 
ing  Materials  where  industry  specifications  will  be  es¬ 
tablished  as  SPl-ASTM  standards.  And,  the  division  is 
a  member  of  the  American  Standards  Association  and 
uses  the  facilities  of  ASA  to  establish  standards  on 
thermoplastic  pipe. 

The  'Thermoplastics  Pipe  Division,  thus  armed  with 
NSF  approval  and  commercial  standards  and  specifica¬ 
tions,  must  carry  its  program  to  the  states  for  inclusion 
in  state  plumbing  and  health  codes.  Five  states  now  give 
limited  approval  of  the  use  of  plastic  pipe  for  potable 
water  piping  and  other  water  services.  These  are  Wis¬ 
consin,  Arkansas,  Kentucky,  Florida,  and  California.  As 
additional  states  follow  this  lead,  the  use  of  plastic  pipe 
for  potable  water  piping  .should  increase  proportionately. 
This,  of  course,  is  in  addition  to  the  many  existing 
commercial,  industrial,  and  rural-domestic  uses  of  plas¬ 
tic  pipe  which  are  not  so  affected  by  codes,  as  well  as  to 
the  situation  in  several  states  whereby  approval  of  plastic 
pipe  installations  is  given  on  a  job-to-job  basis,  providing 
pipe  carries  NSF  seal. 

Over  the  past  10-year  period,  the  plastic  pipe  in¬ 
dustry  has  grown  from  an  annual  business  of  S500,000 
at  the  consumer  level  to  over  $50,000,000.  Forecast  of 
a  $250-million  market  within  the  next  decade,  according 
to  Bert  S.  Montell,  secretary  of  the  Thermoplastics  Pipe 
Division,  is  based  on  advent  of  new  materials,  estab¬ 
lishment  of  standards,  invasion  of  markets  which  for¬ 
merly  used  only  metal  pipe,  possible  FHA  approval,  and 
continually  improved  methods  of  manufacture  and  join¬ 
ing  techniques. 


Industrial  Applications  of  Radioisotopes 


The  evidence  is  now  quite  clear  that  industry  is  be¬ 
coming  increasingly  aware  of  the  potential  gains — both 
in  cost  savings  and  improved  quality — resulting  from 
industrial  applications  of  radioisotopes.  Industrial  users 
of  radioisotopes,  defined  for  purposes  of  this  discussion 
as  chemical  products  produced  in  a  nuclear  reactor  and, 
therefore,  capable  of  giving  off  radiation,  increased  from 
18  in  1946  to  1,667  in  1956.  This  increase  is  the  result  of: 

(1)  cost  savings  possible  from  known  applications;  and 

(2)  increased  production  facilities  for  artificial  radio¬ 
isotopes,  particularly  cobalt-60.  Small  business  as  well 
as  big  business  is  using  this  new  tool  safely  and  eco¬ 
nomically  to  increase  the  quality  of  its  products  while 
reducing  costs.  In  brief,  radioactive  isotopes  are  and  will 
be  employed  by  industry  because  they  do  a  job  that  could 
not  be  done  before,  do  a  better  job,  or  perform  a  job 
more  economically. 

Industrial  uses  of  radioisotopes  already  cover  a  wide 
variety  of  applications  and  an  apparently  unlimited 
number  of  applications  still  remain  to  be  discovered  or 
made  commercially  available.  Generally  the  current  uses 
include:  (1)  industrial  research— irradiated  tools  or  parts 
to  measure  the  wear  of  such  items  as  cutting  tools,  pis¬ 
tons,  or  wire  drawing  dies;  (2)  radiography — a  sub¬ 
stitute  for  X-rays  in  inspection  of  steel  castings  or  welded 
joints;  (3)  gaging — gages  to  measure  and  control  the 
thickness  of  steel,  paper,  paint,  rubber,  and  other  prod¬ 
ucts;  (4-)  tracers- — to  follow  the  flow  of  oil  in  a  pi}>eline. 


the  transfer  of  printing  ink,  or  to  determine  the  com¬ 
pleteness  of  mixing  of  paint;  (5)  ionizers — as  a  static 
electricity  eliminator  in  the  production  of  textiles,  paper, 
or  other  products  where  friction  is  a  troublesome  factor; 
(6)  polymerizer — a  catalyst  to  speed  or  initiate  chemical 
reactions;  and  (7)  radiator — low  intensity  light  source. 

Used  as  a  moving  marker,  radioactive  isotopes  may 
be  applied  in  a  variety  of  situations.  A  practical  case  in¬ 
volved  a  single-story  factory  building  with  copper  tubes 
buried  in  the  concrete  floor  to  provide  radiant  heating. 
A  leak  or  break  in  the  tubing  was  suspected.  Attempts  to 
locate  the  leak  by  conventional  methods  had  failed,  leav¬ 
ing  the  alternative  of  removing  the  concrete  floor.  A  com¬ 
mercial  laboratory  suggested  adding  1  to  2  millicuries  of 
iodine-131  to  the  water  in  the  heating  system.  The  floor 
area  was  explored  systematically  with  a  Geiger  counter 
and  the  position  of  the  leak  was  located  through  the  large 
increase  of  radioactivity  in  the  water  surrounding  the 
leak.  It  was  sufficient  to  remove  a  section  of  flooring 
approximately  six  inches  in  diameter  to  repair  the  break. 

Hazards  encountered  in  the  use  of  isotopes  vary  ac¬ 
cording  to  the  intensity  of  the  radiation  source.  The  pro¬ 
tective  equipment  needed,  therefore,  will  depend  on  the 
amount  of  radiation  and  also  on  the  type  (alpha,  beta, 
or  gamma)  of  radiation  used.  Commercial  suppliers  of 
isotopes  also  supply  the  protective  devices  needed,  com¬ 
plete  with  sufficient  instruction  of  operators  to  meet 
minimum  AFC  licensing  reijuirements. 
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Installation  of  Centrifugal  Pumps 


IGOR  J.  KARASSIK  and  ROY  CARTER 

Harrison  Division,  Worthington  Corp. 


Last  month,  Part  I  dealt  with  some  of  the  preliminary 
steps  in  the  installation  of  centrifugal  pumps  such  as 
ordering  equipment,  instruction  books,  and  the  care  of 
equipment  in  the  field  prior  to  use.  Also  covered  were 
certain  general  rules  as  to  pump  location  and  the  recom¬ 
mended  methods  of  aligning  pumps.  In  this.  Part  2  of 
a  two-part  article,  consideration  is  given  to  grouting  of 
the  pump  baseplates  and  to  piping  and  valving. 

The  pump  baseplate  is  ordinarily  grouted  before  the 
piping  connections  are  made  and  before  the  align¬ 
ment  of  the  coupling  halves  is  finally  rechecked.  The 
purpose  of  grouting  is  not  so  much  to  take  up  irregular¬ 
ities  in  the  foundations,  as  to  prevent  (1)  lateral  shift¬ 
ing  of  the  baseplate,  (2)  to  increase  the  mass  of  the 
baseplate  and  (3)  to  reduce  vibration. 

Grouting  for  a  pump  base  is  usually  composed  of  one 
part  pure  Portland  cement  and  two  parts  building  sand. 


Fig.  7.  Grout  is  added  until  entire  space  under  base  is 
filled.  Arrow  indicates  hole  in  base  to  allow  air  to  escape 
so  as  to  avoid  air  pockets. 


with  sufficient  water  to  cause  the  mixture  to  flow  freely 
under  the  base  (heavy  cream  consistency).  In  order  to 
reduce  settlement,  it  is  best  to  mix  the  grout  and  let  it 
stand  for  a  couple  of  hours,  remixing  it  thoroughly  be¬ 
fore  use  without  adding  any  water. 

The  top  of  the  rough  concrete  foundation  should  be 
well  saturated  with  water  before  grouting.  A  wooden 
form  is  built  around  the  outside  of  the  baseplate  to  con¬ 
tain  the  grout  and,  in  some  cases,  this  form  is  put  tight 
against  the  lower  outer  edge  of  the  base.  In  other  cases, 
the  form  is  removed  a  slight  distance  from  the  edge. 
The  choice  is  merely  one  of  p>ersonal  preference. 

For  convenience  in  getting  the  grout  under  the  base, 
one  or  more  funnels  made  of  tin  plate  are  used  at  sev¬ 
eral  points  around  the  edge.  Grout  is  added  until  the  en¬ 
tire  space  under  the  base  is  filled.  See  Fig.  7.  The 
grout  holes  in  the  base  serve  as  vents  to  allow  the  air  to 
escape  and  a  stiff  wire  should  be  used  through  these 
holes  to  work  the  grout  and  release  any  air  pockets. 

The  grout  should  be  protected  against  too  rapid  dry¬ 
ing,  to  prevent  cracking.  This  is  best  accomplished  by 
covering  the  exposed  surfaces  of  the  grout  with  burlap 
which  is  kept  wet  until  the  grout  is  sufficiently  set — 
about  48  hours.  The  forms  may  then  be  removed;  the 


exposed  surfaces  of  the  grout  and  foundation  are  fin¬ 
ished  to  a  smooth  surface.  When  the  grout  is  hard, 
72  hours  or  more,  the  holding  down  bolts  should  be 
finally  tightened  and  the  coupling  halves  rechecked  for 
alignment. 

Dowelling  of  Pump  and  Driver  on  the  Baseplate 

It  is  generally  recommended  that  when  the  pumping 
unit  handles  hot  liquids,  dowelling  of  both  the  pump 
and  its  driver  be  delayed  until  the  unit  has  been  oper¬ 
ated.  In  any  event,  a  final  recheck  of  alignment  with 
coupling  bolts  removed  and  with  pump  and  driver  at 
operating  temperature  is  advisable  before  dowelling. 

Some  special  types  of  multistage  pumps  for  handling 
very  hot  liquids  are  provided  with  a  machined  guide  in 
the  casing  foot  and  in  the  base.  Fig.  8.  One  end  of  the 
pump  is  securely  bolted  and  dowelled  while  the  other  is 
bolted  with  spring  washers  under  the  nuts  on  the  casing 
feet,  allowing  one  end  to  move  laterally  when  expanded. 
In  general,  all  hot  liquid  multistage  pumps  should  be 
dowelled  at  the  thrust  bearing  end,  either  in  the  ordinary 
manner  or  with  the  dowels  crosswise.  Dowels  at  the 
other  end,  if  used,  are  fitted  in  a  similar  manner  to  the 
machined  guide,  i.e.  parallel  to  the  pump  shaft,  so  as 
to  allow  the  casing  to  expand  when  heated. 

PIPING 

Satisfactory  operation  cannot  be  maintained  when  pip¬ 
ing  imposes  forces  and  torques  on  the  pump. 

Piping  Strains 

A  pump  can  be  easily  sprung  and  pulled  out  of  posi¬ 
tion  by  drawing  up  on  the  bolts  in  the  piping  flanges. 
These  flanges  must  be  brought  squarely  together  before 
the  bolts  are  tightened.  The  suction  and  discharge  pip¬ 
ing  and  all  associated  valves  and  similar  equipment 
should  be  supported  and  anchored  near  to  but  inde- 


Fig.  8.  Dowelling  of  a  high  temperature  multistage  pump. 


pendently  of  the  pump  so  that  no  strain  will  be  trans¬ 
mitted  to  the  pump  casing. 

When  large  size  pumps  are  involved  or  when  major 
temperature  changes  are  expected,  the  pump  manufac¬ 
turer  generally  supplies  the  user  information  on  the 
maximum  permissible  piping  stresses.  A  typical  dia¬ 
gram  is  illustrated  in  Fig.  9  for  a  radially  split  double 
casing  multistage  pump  with  top  suction  and  discharge. 
Tables  1  and  2  are  to  be  used  with  this  figure. 

Suction  Piping 

Experience  has  shown  that  the  major  source  of  trouble 
in  centrifugal  pump  installations,  other  than  misalign¬ 
ment,  can  be  traced  to  a  faulty  suction  line.  The  suction 
piping  should  be  as  direct  as  possible  and  its  length  held 
to  a  minimum.  If  a  long  suction  line  is  required,  in¬ 
crease  the  pipe  size  in  order  to  reduce  friction  losses. 
The  only  exception  to  be  noted  is  in  the  case  of  boiler 
feed  pumps,  where  difficulties  may  arise  during  transient 
conditions  of  load  change  if  the  suction  piping  volume  is 
excessive.  Since  this  is  a  complex  and  very  special  sub¬ 
ject,  it  is  recommended  that  the  pump  manufacturer  be 
consulted  on  this  matter.  Suction  piping  should  he 
laid  out  with  a  continual  rise  towards  the  pump  and 
without  any  high  spots,  so  as  to  prevent  the  formation 
of  air  pockets  which  invariably  cause  troubles.  If  re¬ 
ducers  are  to  be  used  between  the  suction  piping  and 
the  pump  suction  nozzle,  eccentric  reducers  only  should 
be  used,  installed  straight  side  up.  See  Fig.  10. 


TABLE 

1— ALLOWABLE  FORCES  IN  POUNDS 

To  be  used  with  Fig.  9 

Item 

1  X  1  Y  I  Z 

Suction  . 

Discharge  .  . . 
Total . 

.  15,800  15,800  11,200 

.  19,300  15,800  11,200 

.  19,300  15,800  11,200 

Z 

Z 

Y 


Fig.  9.  Permissible  pipe  stresses  and  torques  for  a  radially 
split  double  casing  multistage  pump  with  top  suction  and 
discharge. 


TABLE  2- 

-ALLOWABLE  MOMENTS  IN  FT  LB 

To  be  used 

with  Fig.  9 

Item 

1  X-X  Axis 

1  Y-Y  Axis 

Z-Z  Axis 

Suction  . 

22,900 

45,400 

22,900 

Discharge  . 

21,600 

43,200 

21,600 

Total . 

22,900 

45,400 

22,900 

Great  care  should  be  exercised  in  the  selection  and  ar¬ 
rangement  of  elbows  and  other  fittings  adjacent  to  the 
pump  suction,  lest  flow  into  the  impeller  be  unfavorably 
disturbed.  In  general,  long  radius  elbows  are  preferred 
for  suction  lines,  as  they  create  less  friction  and  provide 


Pump  and  pipe  both  independently  supported 

Fig.  10.  Correct  method  of  installing  an  eccentric  reducer 
in  the  suction  piping. 


a  more  uniform  flow  distribution  than  standard  elbows,  j 

On  vertical  suction  piping,  the  inlet  should  preferably 
be  submerged  in  the  liquid  to  four  times  the  piping  di¬ 
ameter. 

After  installation,  the  suction  piping  should  be  blanked 
off  and  hydrostatically  tested  for  air  leaks  before  the 
initial  start-up. 

Discharge  Piping 

Generally,  both  a  check  valve  and  a  gate  valve  are  in¬ 
stalled  in  the  discharge  line.  The  check  valve  is  placed 
between  the  pump  and  the  gate  valve  and  protects  the 
pump  against  reverse  flow  in  the  event  of  unexpected 
driver  failure.  The  gate  valve  is  used  when  priming  the 
pump  or  when  shutting  it  down  for  inspection  and  re¬ 
pairs. 

Expansion  Joints 

Expansion  joints  are  sometimes  used  in  the  discharge 
and  suction  lines  of  centrifugal  pumps,  so  as  to  avoid 
transmitting  any  piping  strains  to  the  pump,  whether 
these  strains  are  due  to  expansion  when  handling  hot 
liquids  or  to  misalignment  of  the  piping  or  any  other 
cause.  On  occasion,  expansion  joints  are  formed  by 
means  of  looping  the  pipe,  as  it  is  customary  to  do  with 
steam  piping.  More  often,  they  are  of  the  slip  joint  or 
corrugated  diaphragm  type. 

They  fulfill  the  function  of  eliminating  piping  stresses, 
but  they  introduce  an  entirely  new  problem  and  that  is 
a  reaction  and  a  torque  on  the  pump  and  its  foundations. 
Thus,  unless  they  are  applied  correctly,  expansion  joints 
may  play  the  part  of  the  remedy  which  cures  the  illness 
and  kills  the  patient.  Precautions  must  be  observed  in 
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the  design  of  the  piping  and  positioning  of  the  expan¬ 
sion  joints  so  that  reactions  due  to  flow  and  pressure 
conditions  are  absorbed  by  the  strategic  placing  of 
anchors,  hangers  and  bolts  controlling  movement.  Nor¬ 
mally  pumps,  their  drivers  (steam  turbines)  and  base¬ 
plates  will  withstand  certain  limited  reactions.  How¬ 
ever,  special  study  and  calculation  of  these  reactions  are 
important. 

In  the  analysis  of  expansion  joints,  it  is  necessary  to 
remember  that  in  accordance  with  Newton’s  third  law, 
action  equals  reaction.  For  example,  if  as  in  Fig.  11, 
an  expansion  joint  is  located  vertically  ahead  of  the  suc¬ 
tion  elbow,  and  if  the  pipe  is  8-inch  dia,  the  downward 
force  will  be  the  product  of  the  pressure  (30  psig)  and 


Rg.  12.  Expansion 
joint  in  a  discharge 
line. 


the  area  of  the  pipe,  or  1515  lb.  This  force  applies  a 
couple  to  the  pump  and  may  twist  it  on  its  foundation. 

In  a  similar  manner,  when  an  expansion  joint  is  lo¬ 
cated  in  the  6-inch  dia  discharge  pipe.  Fig.  12,  the  100 
psig  pressure  is  acting  over  the  28  square  inches  of  the 
discharge  pipe  and  the  horizontal  reaction  against  the 
pump  is  2800  lb.  If  there  were  no  expansion  joint,  the 
pump  would  pull  against  the  pipe,  and  the  pipe  would 
pull  against  the  pump.  If  the  flange  bolts  hold,  then 
there  is  no  stress  on  the  pump,  its  foundation  bolts  or  the 
foundation.  But  with  an  expansion  joint  interposed  be¬ 
tween  the  pump  and  the  piping,  the  2800  lb  act  on  the 
pump  and  tend  to  pull  it  off  the  foundation  bolts.  De¬ 
pending  upon  the  size  and  number  of  these  bolts,  the 
stress  on  the  foundation  bolts  may  become  excessive. 

Generally,  the  use  of  expansion  joints  for  high  head 
pump  installations  is  not  recommended.  To  illustrate 
the  rapid  rise  of  the  reaction  forces  with  increased  sizes 
and  pressures,  consider  that  with  a  24-inch  pipe  and  a 
160  psi  pressure,  the  reaction  force  is  70,000  lb  or  35 
tons.  The  casing  would  have  to  be  almost  entirely  sunk 
and  anchored  in  concrete  to  hold  this  in  place. 

In  the  case  of  a  vertical  pump  with  side  discharge  as 
illustrated  in  Fig.  13,  there  will  be  a  side  force  equal  to 
the  discharge  pressure  times  the  discharge  area,  or: 


20  psi  X  710  sq  in.  =  14,200  lb 

The  vertical  force  upwards  on  the  elbow  is  balanced 
by  the  hydraulic  thrust,  as  far  as  the  plate  support  is 
concerned.  Thus,  the  only  downward  force  on  the  sup¬ 
ports  is  the  dead  weight  of  the  unit.  On  the  other  hand. 


the  thrust  on  the  motor  bearings  is  the  dead  weight  plus 
the  hydraulic  thrust. 

Suction  Strainers 

Another  common  source  of  troubles  in  centrifugal  pump 
installations  is  the  entrance  of  foreign  matter  of  various 
sizes  into  the  pump.  This  foreign  matter,  if  sufficiently 
large,  may  clog  up  the  pump  and  reduce  its  capacity  or 
even  render  it  altogether  incapable  of  pumping.  Small 
particles  of  foreign  matter  may  cause  serious  damage  by 
lodging  between  close  running  clearances.  A  typical 
problem  is  that  concerning  boiler  feed  pumps  in  a  steam 
power  plant,  where  mill  scale  from  the  piping  and  various 
rust  and  oxide  particles  can  bring  havoc  shortly  after 
the  initial  start. 

While  the  description  of  the  precautions  to  be  taken 
during  this  initial  start-up  would  normally  find  its  place 
under  the  articles  dealing  with  operation,  the  fact  re¬ 
mains  that  proper  strainers  must  be  installed  in  th'e  suc¬ 
tion  lines  and,  therefore  this  matter  is  discussed  in  the 
present  article. 

Boiler  feed  pumps  have  internal  running  clearances 
from  0.020  inch  to  as  low  as  0.012  inch  on  the  diameter, 
that  is  from  0.010  to  0.006  inch  radially.  It  is  obvious 
that  small  particles  of  foreign  matter  such  as  mill  scale 
left  in  the  piping  or  brittle  oxides  can  cause  severe  dam¬ 
age  should  they  get  into  these  clearances.  Incidentally, 
it  has  been  the  general  experience  that  an  actual  seizure 
does  not  occur  while  the  pump  is  running,  but  rather  as 
it  is  brought  down  to  rest.  But  since  boiler  feed  pumps 
are  frequently  started  and  stopped  during  the  initial 
plant  start-up  period,  seizures  are  very  likely  to  occur  if 
foreign  matter  is  present. 

The  actual  method  used  in  cleaning  the  condensate  lines 
and  the  boiler  feed  pump  suction  piping  varies  consider¬ 
ably  in  different  central  stations.  But  the  essential  in¬ 
gredient  in  all  cases  is  the  use  of  a  temporary  strainer 
located  at  a  strategic  point. 

Generally,  the  cleaning  out  starts  with  a  very  thor¬ 
ough  flushing  of  the  condenser  and  deaerating  heater,  if 
such  is  used  in  the  feedwater  cycle.  It  is  preferable  to 
flush  all  the  piping  to  waste  before  finally  connecting  the 
boiler  feed  pumps.  If  possible,  hot  water  should  be  used 
in  the  later  flushing  operation,  as  additional  dirt  and  mill 
scale  can  be  loosened  at  higher  temperatures.  Some 
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central  stations  use  a  hot  phosphate  and  caustic  solution 
for  this  purpose. 

Temporary  screens  or  strainers  of  appropriate  size 
must  be  installed  in  the  suction  line  as  close  to  the  pump 
as  possible.  It  is  difficult  to  decide  what  constitutes  sound 
practice  in  choosing  the  size  of  the  openings.  If  8-mesh 
screening  is  used,  and  assuming  that  0.025  inch  wire  is 
used,  the  openings  are  0.100  inch  and  that  is  too  coarse 
to  remove  particles  large  enough  to  cause  difficulties  at  the 
pump  clearances  which  may  be  from  0.006  inch  to 
0.010  inch  radially.  If  there  is  an  appreciable  quantity 
of  finely  divided  solids  present  and  if  the  pump  is  sta¬ 
tionary  during  flushing,  some  solids  would  be  likely  to 
pack  into  the  clearances  and  cause  damage  when  the  pump 
is  started. 

The  safest  solution  consists  of  using  a  strainer  with 
40  to  60-mesh  ,and  flushing  with  the  pump  stationary, 
until  the  strainer  remains  essentially  clean  for  a  half 
day  or  longer.  After  that,  a  somewhat  coarser  mesh  can 
be  used  if  it  is  necessary  to  permit  circulation  at  a  higher 
rate.  But  it  is  very  important  that  the  pumps  be  turned 
by  hand  both  before  and  after  flushing  to  check  whether 
any  foreign  matter  has  washed  into  the  clearances.  If 
the  pump  “drags”  after  flushing,  it  must  be  cleared  be¬ 
fore  operating  the  pump. 

Unless  the  system  is  thoroughly  flushed  before  start¬ 
ing  the  pump,  the  use  of  a  fine  mesh  screen  may  cause 
trouble.  For  instance,  40-mesh  screening  with  0.015 
inch  wire  leaves  only  0.010  inch  openings  and  these  would 
clog  up  instantly,  unless  a  very  thorough  cleaning  job 
was  done  initially. 

Use  of  Gages 

Pressure  gages  must  be  installed  both  upstream  and 
downstream  of  the  screen  and  the  pressure  drop  across 
it  watched  most  carefully.  As  soon  as  dirt  begins  to 
build  up  on  the  screen  and  the  pressure  drop  starts  to 
climb,  the  pump  should  be  stopped  and  the  screen 
cleaned  out. 

This  brings  us  to  the  question  of  the  best  type  of 
strainer  to  be  used.  While  the  conventional  flat  screen 
strainer,  Fig.  14,  placed  between  two  flanges  has  been 
used  very  frequently  and  is  inexpensive,  it  is  not  really 
an  economical  solution.  Considerable  expense  is  in- 


Fig.  14.  Flat  suction  strainer. 


volved  in  removing,  cleaning  and  replacing  such  strain¬ 
ers  and  pipefitters  are  required  to  be  on  duty  to  break  and 
make  the  joints. 

One  of  the  most  satisfactory  types  of  strainers  is  the 
type  illustrated  in  Fig.  15.  It  has  a  sloping  screen  which 
affords  a  lower  pressure  drop  and  hence  longer  periods 
between  cleaning  than  the  conventional  flat  screen 
strainer.  It  is  provided  with  a  draw-off  cock  for  remov¬ 
ing  accumulated  foreign  matter.  Thus,  in  many  cases, 
dirt  accumulation  can  be  dropped  out  by  opening  this 
draw-off  cock  without  actually  shutting  down  the  system. 
The  strainer  is  also  provided  with  a  capped  opening  on 
its  down-stream  side,  permitting  back-washing  of  screen 
if  necessary.  Operators  have  reported  that  it  is  pos¬ 
sible  to  clean  a  strainer  such  as  this  in  a  total  of  ten 
minutes  of  complete  outage  time  as  against  approximately 
four  hours  required  for  the  conventional  flat  strainers. 

If  the  size  of  the  free  straining  area  is  properly  selected 
to  minimize  the  pressure  drop,  the  start-up  strainer  may 
be  left  in  the  line  for  a  considerable  period  before  the 
internal  screen  is  removed.  Alternately,  the  entire  unit 
may  be  removed  and  replaced  with  a  spool  piece.  The 
strainer  is  then  available  for  the  next  initial  start-up. 

Venting  and  Drainage 

Vent  valves  are  generally  installed  at  one  or  more  high 
points  of  the  pump  casing  waterways  to  provide  a  means 
of  escape  for  air  or  vapor  trapped  in  the  casing.  These 
valves  are  used  during  the  priming  of  the  pump  or  later, 
during  its  operation,  should  the  pump  become  air  or 
vapor-bound.  In  most  cases,  these  valves  need  not  be 
piped  up  to  any  special  place,  since  their  use  is  infre¬ 
quent  and  the  vented  air  or  vapors  can  be  allowed  to 
escape  into  the  surrounding  atmosphere.  On  the  other 
hand,  vents  from  pumps  handling  inflammable  or  toxic 
and  corrosive  liquids  must  be  connected  in  such  a  way 
that  they  endanger  neither  the  operating  personnel  nor 
the  installation  itself.  Likewise,  the  suction  vents  of 
steam  power  plants  pumps  handling  condensate  or  feed- 
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water  are  generally  piped  up  to  the  source  of  the  pump 
I  suction. 

I  All  drain  and  drip  connections  should  be  piped  up  to 
^  a  point  where  the  leakage  can  be  disposed  off  or  collected 
[  for  re-use.  This  will,  of  course,  be  affected  by  the  deci- 
I  sion  on  whether  the  drains  are  worth  reclaiming. 

I  Warm-up  Piping 

I  When  it  is  necessary  to  arrange  for  a  pump  to  come 
t  up  to  operating  temperature  before  starting  it  up,  or  to 
I  keep  it  ready  to  start  at  full  temperature,  provision 

\  should  be  made  for  letting  warm-up  flow  take  place 

‘  through  the  pump.  There  are  a  number  of  arrange- 

*  ments  possible.  If  the  pump  operates  under  positive 

I  pressure  on  suction,  the  pumped  liquid  can  be  permitted 

to  drain  out  through  the  pump  and  a  casing  connection 
to  some  point  in  the  cycle  at  a  pressure  lower  than  the 
suction  pressure.  Alternately,  some  liquid  can  be  made 
,  to  flow  back  from  the  discharge  header  through  a  jumper 

'  line  around  the  check  valve  into  the  pump  and  out  into 

;  the  suction  header.  An  orifice  to  regulate  the  amount 

I  of  warm-up  flow  is  generally  provided  in  this  jumper 

[■  line.  The  pump  manufacturer’s  recommendations  should 

f  be  sought  in  all  cases  with  regards  to  the  best  means  to 

^  provide  for  an  adequate  warm-up  procedure. 

Balancing  Device  LeakofF 

Whenever  multistage  pumps  are  equipped  with  a  bal- 
E  ancing  device  to  counteract  the  axial  thrust  generated  by 

[  a  group  of  single  suction  impellers  all  facing  in  the  same 

[  direction,  it  is  necessary  to  return  the  balancing  device 

[  leakoff  into  the  cycle  at  a  point  where  the  pressure  is 

I  equivalent  to  the  suction  pressure.  In  this  connection, 

f  it  is  important  to  consider  that  the  liquid  pumped  is 

[  subject  to  a  definite  temperature  rise  at  light  flow  opera- 

i  tion.  In  addition,  the  balancing  device  leak-off  itself  un- 

t  dergoes  a  further  temperature  rise  as  it  flows  through  the 

I  balancing  device  because  of  the  degradation  of  pressure 

[  energy.  Thus,  if  the  leak-off  is  returned  directly  to  the 

pump  suction,  it  will  mix  with  the  incoming  liquid  and 
raise  the  temperature  of  the  mixture.  If  the  pump  is 
I  handling  liquid  at  or  near  the  boiling  point,  it  is  safer 

I  to  return  the  leakoff  to  a  point  in  the  cycle  where  the 

pressure  is  equal  to  the  suction  pressure,  but  where  the 


Use  of  Steam  from 

The  Mexican  Republic  possesses  hydrothermal  sources 
commonly  termed  baths  or  hot  springs  and  this  source 
of  underground  steam  will  now  be  used  for  the  develop¬ 
ment  of  electric  power.  The  hot  springs  burst  forth  in 
zones  of  fracture  in  regions  that  are  dominantly  volcanic. 

The  Mexican  springs,  in  contrast  to  those  of  Italy  and 
California,  contain  more  silica,  aluminum,  iron  and  sul¬ 
fur.  Common  to  all  is  the  presence  of  boron,  ammonia 
and  carbon  dioxide. 

Some  of  the  hot  springs  of  Mexico  have  been  used  for 
decades  as  recreational  centers.  Now,  in  addition,  they 
are  being  developed  as  a  source  of  electric  power.  San 
Andres  is  being  improved  to  expand  its  present  supply  of 
electric  power.  By  developing  the  underground  source  of 
steam  at  Ixtlan,  the  center  of  the  Republic  will  be  able  to 
enjoy  additional  electricity.  At  present,  an  experimental 


added  heat  can  be  dissipated.  For  instance,  in  the  case 
of  a  boiler  feed  pump  taking  its  suction  from  a  deaerat¬ 
ing  heater,  it  is  preferable  to  return  the  balancing  device 
leakoff  directly  to  the  heater  rather  than  to  the  pump 
suction  proper. 

The  return  line  should  be  arranged  so  that  the  back 
pressure  on  the  balancing  device  may  not  be  inadvertently 
increased  over  the  value  of  the  suction  pressure.  There¬ 
fore,  while  this  return  piping  needs  to  be  valved-off  so  as 
to  permit  the  dismantling  of  the  pump  when  necessary, 
any  valve  interposed  between  the  balancing  device  relief 
chamber  and  the  final  return  point  should  be  locked  in 
the  open  position.  The  operators  should  be  warned  to 
make  sure  that  if  this  valve  is  ever  closed  during  inspec¬ 
tion  or  overhaul,  it  should  be  opened  again  before  the 
pump  is  allowed  to  be  started  up. 

Instrumentation 

There  are  a  number  of  instruments  which  are  essen¬ 
tial  in  order  to  maintain  a  close  check  on  the  perform¬ 
ance  and  condition  of  the  installed  centrifugal  pumps. 
A  compound  pressure  gage  should  be  connected  to  the 
suction  of  the  pump  and  a  pressure  gage  connected  to 
the  discharge.  Pressure  taps  are  generally  provided  in 
the  suction  and  discharge  flanges  for  this  purpose.  The 
gages  should  be  mounted  in  a  convenient  location,  so 
that  they  can  be  easily  observed. 

In  addition,  it  is  advisable  to  provide  a  flow  metering 
device,  as  without  it,  it  is  impractical  to  determine  the 
capacity  delivered  by  the  pump  with  any  degree  to  ac¬ 
curacy.  Depending  upon  the  importance  of  the  installa¬ 
tion,  indicating  meters  may  be  supplemented  by  record¬ 
ing  attachments. 

The  flow  metering  device  and  the  suction  and  discharge 
gages  combined  with  the  performance  curve  of  the  pump 
in  its  initial  condition  are  tools  as  important  in  the 
maintenance  of  the  equipment  as  the  wrenches  used  in 
dismantling  the  pump  or  the  lathe  on  which  an  impeller 
running  joint  will  be  trued  up. 

Whenever  pumps  incorporate  various  leak-off  arrange¬ 
ments,  such  as  a  balancing  device  or  pressure  reducing 
labyrinths,  a  check  should  be  maintained  on  the  quantity 
of  these  leak-offs  by  installing  measuring  orifices  and 
differential  gages  in  the  leak-off  lines. 


the  Earth  in  Mexico 

well  was  started  in  the  region  of  Pathe,  Hidalgo,  and  it  is 
believed  that  the  results  will  be  promising. 

Surface  temperatures  of  these  springs  in  Mexico  range 
from  21  to  97  deg  C  and  this  compares  favorably  with 
temperatures  of  hot  springs  in  Italy  and  in  the  United 
States. 

Some  geologists  believe  that  in  highly  faulted  regions 
in  which  there  occurs  an  ample  circulation  of  ground 
waters,  the  steam  emerges  to  the  surface  after  having  been 
in  contact  with  rocks  which  are  superheated  or  half  fused. 

Drilling  carried  out  in  Ixtlan,  San  Andres  and  Pathe 
will  serve  as  a  criterion  for  exploring  other  zones  in 
which  there  are  superficial  manifestations  of  hydro- 
thermal  springs,  although  they  are  less  evident.  A  number 
of  states  in  the  Republic  afford  good  prospects  for  ex¬ 
ploration. 
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CENTRAL  HEATING  IN  THE  USSR 


I.  F.  LIVTCHAK 

Assistant  Director,  Institute  of  Building  Service  Equipment 
Academy  of  Construction  and  Architecture  of  the  USSR 

-Part  Three - 


This  concluding  part  of  a  three-part  series  deals  with  various  district  heating  schemes 
in  operation  and  planned,  including  production  of  superheated  water  in  coal-fired 
electric  generating  stations  and  in  peak-period  gas-fired  hot  water  generating  plants. 
One  plan  envisages  that  no  return  line  to  the  generating  plant  will  be  provided.  Finally, 
current  methods  of  providing  heat  and  hot  water  to  dwellings  are  described,  varying 
from  stoves  serving  individual  dwelling  units  to  central  supply. 


The  vast  majority  of  heating  systems  of  buildings  re¬ 
cently  constructed  in  towns  and  cities  are  connected  to 
a  centralized  heat  supply  system  emanating  from  thermo¬ 
electric  power  plants  or  boiler  houses.  Urbanized  beat¬ 
ing  service  began  to  be  used  in  1924. 

Today,  162  cities  have  municipal  heat  supply  service, 
and  the  total  quantity  of  heat  supplied  in  1955  by  ther¬ 
moelectric  plants  was  149  X  10*’  Meal  [591,232  X  10® 
Btu],  the  electric  power  of  these  plants  being  equal  to 
40%  of  the  over-all  power  of  all  the  thermal  power  plants 
in  the  U.S.S.R.  At  the  end  of  the  sixth  Five-Year  Plan, 
the  annual  quantity  of  heat  supplied  by  thermoelectric 
power  plants  throughout  the  Soviet  Union  is  to  reach 
300  X  10®  Meal  [1,190,400  X  10®  Btu]. 

The  largest  municipal  heat  supply  network  is  in  Mos¬ 
cow;  more  than  20%  of  all  buildings,  consuming  an  ag¬ 
gregate  of  up  to  2000  Meal  per  br  [7,936,000  Btu  per  hr], 
are  connected  to  this  network. 

The  Moscow  heat  supply  network  is  fed  by  eight  ther¬ 
moelectric  plants,  some  of  which  are  already  “looped”, 
that  is,  connected  to  a  general  urban  beating  main  ar¬ 
ranged  in  a  loop. 

Urban  heating  generally  supplies  heat  not  only  to  heat¬ 
ing  plants  but  also  to  ventilating  and  hot-water  supply 
systems,  the  heating  medium  being  in  the  majority  of 
cases  simply  hot  water  at  a  temperature  varying  with 
the  outside  temperature. 


In  order  to  make  the  most  effective  use  of  the  installed 
electric  power  of  such  plants,  turbines  with  a  pressure  ? 
variable  between  1.2  and  2.5  atmospheres  are  used  in  the 
condenser  ( to  supply  heat  for  heating,  ventilating  and  hot- 
water  supply).  p 

The  nominal  hot-water  temperatures  in  urban  heating 
systems  are  normally  between  130  and  150C  [266  and  f 
302F]  and  tbe  return  water  temperature  is  around  TOC  ■ 
[158F]. 

To  lower  the  temperature  of  the  water  entering  local  i 
hot-water  heating  installations,  hot  water  from  the  urban  ; 
supply  system  is  usually  mixed  with  return  water  from  I 
the  heating  installation.  For  this  purpose,  ejectors  are  i 
placed  at  the  inlets  of  the  installations.  Such  a  connection  ■ 
of  heating  systems  to  the  urban  heat  supply  network  (Fig. 
13),  while  simple  and  reliable  in  operation,  involves  ! 
minimum  initial  cost.  The  outside  circuits  are  generally  | 
two-line.  | 

Since  urban  heating  is  supposed  to  take  care  of  hot-  ! 
water  supply  at  the  same  time,  the  minimum  tempera-  ^ 
ture  of  the  heating  water  supplied,  even  at  high  outdoor  ! 
temperatures,  must  be  no  less  than  70C[158F]. 

To  avoid  overheating  of  premises  under  these  condi¬ 
tions,  water  is  supplied  to  heating  systems  with  periodic 
interruptions.  In  Moscow,  to  effect  periodic  interruption 
of  water  circulation  in  heating  systems,  the  practice 
was  begun  of  installing  automatic  valves  at  the  inlets,  con- 


Fig.  13.  Diagram  of  connection  of  hot-water 
heating  system  to  urban  heat  supply  network  via 
an  ejector.  I.  From  central  supply  network.  2.  To 
central  heat  supply  network.  3.  To  hot-water  dis¬ 
tribution.  4.  To  air  heaters.  5.  To  heating  system. 
6.  From  heating  system.  7.  From  water  distribu¬ 
tion  lines.  8.  To  drains.  9.  Pressure  regulator. 
10.  Flow  regulator.  II.  Temperature  regulator. 
12.  Ejector.  13.  Settling  tank.  14.  Water  meter. 
1 5.  Thermometer.  1 6.  Pressure  gauge.  1 7.  Throt¬ 
tling  diaphragm.  18.  Removable  connection. 
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Fig.  14.  Diagram  of  urban  heat  supply  system,  two-line,  closed  cycle  operation.  A.  System  without  hot  water  distribu¬ 
tion.  B.  System  with  high  hot-water  consumption  (bath  houses  etc.),  C.  System  for  hot  water  distribution  in  residential 
building.  I.  Feedback  water  heater.  2.  Feedback  pump.  3.  Main  circulating  pump.  4.  Main  heater.  5.  Emergency  heater. 
6.  Pressure  regulator  (feedback).  7.  Proportionating  diaphragm.  8.  Sulfite  proportionator  (any  other  method  of  removing 
oxygen  from  feedback  water  may  also  be  used).  9.  Turbine.  10.  Alternator.  1 1.  Condenser.  12.  Boiler.  13.  Pressure  reducer. 
14.  Check  valve.  15.  Meter.  16.  Ejector.  17.  Top  reservoir.  18.  Radiator.  19.  Wash  stand.  20.  Shower.  21.  Bath.  22.  Water 
heater.  23.  Bottom  reservoir.  24.  Circulating  pump  for  reservoir  tank.  25.  Water  from  chemical  purification.  26.  Water 

distribution  lines. 


Rg.  15.  Diagram  of  urban  heat  supply  system  with  direct  hot-water  withdrawal  (open  circuit).  A.  System  without  inde¬ 
pendent  distribution  network.  B.  System  with  reserve  tank  for  large  consumers.  C.  Hot-water  supply  system  for  residen¬ 
tial  building  with  independent  distribution  network,  a.  Thermal  treatment  of  water  (other  systems  of  ^eatment,  such  as 
oxidation,  line,  partial  consumption  of  II  cations  etc.  may  also  be  used).  Mixer  (tee  with  automatic  mixer  valve)  is  also 
shown.  I.  Hot  water  from  otner  sources.  2.  Steam  removal.  3.  Water  distribution  line.  (The  other  designations  are  the 

same  as  those  for  Fig.  14  above.) 
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trolled  by  three  thermostats  placed  in  the  control  rooms. 

Urban  heating  in  the  U.S.S.R.  is  in  most  cases  of  the 
closed  circuit  type  (Fig.  14),  for  which  water  is  pre¬ 
pared  for  hot-water  distribution  in  special  water  heat¬ 
ers  for  each  consumer. 

However,  in  the  last  eight  to  ten  years,  another  system 
of  urban  heating  has  become  common  as  well,  namely 
open-circuit  with  direct  withdrawal  of  hot-w'ater  supply 
(suggested  and  developed  by  Professor  S.  F.  Kopiev; 
Fig.  15). 

In  this  system,  hot  water  is  withdrawn  directly  from  the 
heating  lines,  and  the  water  withdrawn  from  the  system 
is  replaced  by  means  of  a  feed  pump  installed  in  the  sta¬ 
tion. 

Use  of  the  direct-tap  water  system  eliminates  installa¬ 
tion  of  heat  exchangers  on  premises,  thus  greatly  simpli¬ 
fying  operation  and  reducing  cost  of  the  original  con¬ 
nection  ;  however,  this  system  requires  treatment  of  large 
volumes  of  water  at  the  works,  which  of  course  compli¬ 
cates  plant  equipment  and  operation. 

The  following  advantages  of  the  direct  tap  system  may 
be  enumerated . 

a)  Protection  of  local  hot-water  distribution  systems 
against  corrosion  and  scale; 

b)  Dependability  of  hot  water  supply  systems; 

c)  Possibility  of  using  low-potential  heat  for  heating 


the  feed  water; 

d)  Diminution  of  volume  of  water  in  circulation  in 
outside  urban  heat  supply  circuits; 

e)  Reduction  of  burden  of  urban  water  supply  mainij 

Considering  the  advantages  we  have  just  mentioned 

and  the  favorable  experience  gained  in  the  operation  of 
direct-tap  water  systems  in  a  number  of  cities  of  the 
U.S.S.R.,  including  Leningrad,  where  the  urban  heat  sup. 
ply  system  is  completely  open-circuit,  it  is  to  be  expect^ 
that  this  urban  heat  supply  plan  will  find  still  broader 
application  in  the  future.  At  this  writing,  urban  heat 
supply  networks  with  direct  tap  installed  in  our  coun¬ 
try  are  already  supplying  more  heat  for  hot-water  sup¬ 
ply  than  closed  circuit  networks. 

The  range  of  effectiveness  of  thermoelectric  plants  in 
operation  in  the  U.S.S.R.  is  between  12  and  15  km  [7.5 
and  9.3  mi].  However,  in  order  to  avoid  air  pollution  in 
large  cities,  and  transport  of  fuel  for  the  thermoelectric 
plants,  plants  of  this  type  for  a  longer  range,  to  be  placed 
20  to  30  km  [12.4  to  18.7  mi]  outside  of  town,  are  now 
being  projected.  In  this  case,  to  cut  down  initial  cost  for 
outside  networks  and  reduce  operating  expense  for  trans¬ 
port  of  heating  medium,  it  is  eflScient  to  lay  out  an  urban 
heat  supply  system  on  the  single-line  principle  without 
return  of  water  to  the  plant,  and  with  total  utilization  for 
hot  water  distribution  in  town. 


Fig.  16.  Lay-out  of  standardized  boiler  house  (plan). 
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On  this  system,  it  is  also  efficient  to  have  a  higher  nomi¬ 
nal  hot-water  temperature;  in  any  case,  the  tendency  to 
raise  this  temperature  manifests  itself  in  all  plans  for 
urban  heat  supply  projects  of  any  type. 

Side  by  side  with  the  development  of  urban  heating 
supplied  by  thermoelectric  power  plants,  centralized  sup¬ 
ply  of  heating  systems  by  boiler  stations  or  houses  is  like¬ 
wise  employed  in  the  U.S.S.R.,  usually  fired  with  gas  in 
towns  having  municipal  gas  supply. 

Such  boiler  houses,  having  a  capacity  of  between  8 
and  20  Meal  per  hr  [31,744,000  and  79,360,000  Btu  per 
hr],  are  at  present  being  built  on  standard  models  one  of 
which  is  illustrated  in  Fig.  16  and  17. 

In  the  long-range  plan  of  development  of  urban  heat¬ 
ing,  it  is  anticipated  that  these  boiler  houses  will  be  con¬ 
nected  in  a  single  heating  loop  for  an  entire  city,  and 
be  put  in  service  only  in  peak  periods  of  extreme  cold. 

This  will  permit  more  complete  utilization  and  greater 
efficiency  of  thermoelectric  power  plant  installation. 

In  the  absence  of  gas,  model  boiler  houses  are  pro¬ 
vided  for  solid  fuel;  these  have  vertical  water-tube  boil¬ 


ers,  double,  with  automatic  stoking  and  ash  removal,  as 
well  as  blowers  and  ventilators  for  flue  gases.  Poly¬ 
cyclones  are  used  to  remove  suspended  particles  from 
the  flue  gas. 

The  spread  of  urbanized  heat  supply  in  cities  permits 
installation  of  central  heating  in  all  newly  constructed 
city  buildings,  as  well  as  conversion  from  stove  to  central 
heating  in  existing  buildings.  In  Moscow,  for  example, 
during  the  1949-1954  period,  stove  heating  was  replaced 
by  central  heating  in  25,000  apartments. 

In  buildings  where  stove  heating  remains,  existing 
coal  and  wood  stoves  are  converted  to  gas  heating  to 
facilitate  service. 

In  Kiev,  for  example,  during  the  two  to  three  years 
since  the  city  has  been  supplied  with  natural  gas,  more 
than  40,000  stoves  have  been  converted  to  gas  heating; 
in  Lvov,  during  the  same  period,  more  than  20,000 
stoves  have  been  converted  likewise.  However,  in  newly 
constructed  buildings,  gas  heating  units  located  directly 
in  the  premises  to  be  heated  are  not  used  (for  reas'ons 
of  health,  cleanliness,  and  safety). 


I.  Verlical  water  tube  steam  boiler  BK  10-13.  2.  Water  economizer,  Npe  BTS  — 
284  sq  m  [3056  sq  ft].  3.  Smoke  blower  D-IO.  4.  Ventilator  BD-8.  5.  reed  pump. 
6.  Steam  pump  PNP-I.  7.  Feed  tank  (V  ~  25  cu  m  [883  cu  ft]).  8.  Deaerating  tank 
(V  =  14  cu  m  [494  cu  ft]).  9.  Condensation  tank  (V  —  10  cu  m  [353  cu  ft]).  10.  Main 
circulation  pump.  II.  Feedback  pump.  12.  Condensate  pump.  13.  Auxiliary 
service  pump.  14.  Auxiliary  service  pump.  15.  Steam-water  heater.  16.  Na  and 
cation  filter.  17.  Salt  solution  tank.  18.  Salt  bin  (V  =  5.15  cum  [182  cu  ft]). 
19.  Separator.  20.  Diaphragm  proportionator.  21.  Vat  for  saltpeter  solution. 
22.  Steam-water  heater  (S  =  103  sq  m  [1 108  sq  ft]).  23.  Brick  stack,  H  =  30  m 
[98  ft].  24.  Water  heater  (S  =  10.84  sq  m  [1 17  sq  ft]).  25.  Bubbler  (V  =  5  cu  m 

[177  cu  ft]). 


Fig.  17.  Lay-out  of  standardized  boiler  house  (sections). 
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Fig.  18.  Diagram  of  automatic  control  of  gas  heating  plant  installed  in  building.  I.  Thermoregulator.  2.  Gas  valve. 
3.  Thermocouple  heating  burner.  4.  Thermocouple.  5.  Pilot.  6.  Three-way  electromagnetic  valve.  7.  Air  throttling  valve. 
8.  Air  pressure  regulator.  9.  Shut-ofF  valve.  1 0.  Throttling  valve.  1 1 .  Gas  pressure  regulator.  1 2.  Gas-air  mixing  valve. 
13.  Mixer-proportionator.  14.  Impulse-controlled  air  pressure  regulator.  15.  Gas  inlet.  16.  To  open  air. 

17.  Air  from  ventilator 


On  the  other  hand,  the  use  of  gas  for  heating 
purposes  is  widespread  in  the  boiler  houses,  where 
it  is  burned  in  the  combustion  chambers  of  the  hot 
water  boilers.  The  boiler  houses  are  then  equipped 
with  automatic  control  devices  cutting  off  the  gas 
supply  upon  rise  in  boiler  temperature  above  the 
established  limit,  or  in  case  of  a  sudden  drop  in 
gas  pressure  in  the  network.  Shut-off  of  gas  supply 
is  effected  by  an  electromagnetic  valve  controlled 
by  thermocouples  one  of  which  is  in  the  water  of 
the  boiler  and  the  other  exposed  to  the  flame  of  the 
pilot. 


Fig.  19.  Cast-iron  boiler  for  heating  apartment. 


Fig.  20.  Gas  water  heater  for  heating  apartment. 
I.  Burner.  2.  Thermocouple.  3.  Pilot  4.  Thermostat  regu¬ 
lator.  5.  Gas  line,  I/2  in.  6.  Filter.  7.  Electromagnetic  valve. 
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Fig.  21.  Diagram  of  hot-water  apartment  heating  system  combined  with  hot  water  supply  from  gas  water  heater.  I.  Safety 
valve.  2.  Hot  water.  3.  Air  vent.  4.  Thermometer.  5.  Existing  water  distribution.  6.  Double  control  valve.  7.  Radiator. 
8.  Check  valve.  9.  Valve,  d  =  1/2  in.  10.  Test  and  expansion  line.  1 1.  Outgoing  line.  12.  Return  line.  13.  Water  drain 

cock,  d  =  %  in.  1 4.  Cock,  d  =  1/2  in. 


An  automatic  control  system  for  a  gas  heating  station 
to  heat  a  building  is  illustrated  in  Fig.  18.  To  avoid  air 
pollution  in  cities,  and  in  view  of  the  development  of 
gas  distribution  in  the  latter,  the  firing  systems  of  thermo¬ 
electric  plants  are  at  present  being  converted  to  permit 
use  of  gas. 

In  small  buildings,  apartment  heating  is  sometimes 
used,  with  heating  plants  installed  in  each  apartment  and 
operated  by  the  tenants  themselves.  As  coal  heating 
plants,  small  cast-iron  boilers  are  used  (Fig.  19),  and 


when  gaseous  fuel  is  used,  automatic  gas  water  heaters 
(Fig.  20).  Heating  of  water  for  hot  water  supply  in  the 
apartment  is  then  usually  effected  by  the  same  heating 
plants  with  the  aid  of  a  heat  exchanger  when  the  tap 
water  is  very  hard,  and  directly  from  the  boiler  if  the  feed 
water  is  not  too  hard. 

A  diagram  of  a  hot-water  apartment  heating  system 
combined  with  hot  water  supply  and  based  on  a  gas  water 
heater  is  illustrated  in  Fig.  21. 

(Series  concluded.) 


Translation  Service  Started 


More  than  20,000  scientific  and  technical  articles  that 
have  been  translated  into  English  are  contained  in  the 
collection  of  The  Special  Libraries  Association  Transla¬ 
tion  Center,  and  approximately  6750  titles  are  being 
added  to  the  collection  annually.  About  3,000  of  the 
latter  are  from  the  Russian. 

Located  at  the  John  Crerar  Library,  Chicago,  Ill.,  the 
SLA  Translation  Center  is  partially  supported  by  grants 
from  the  National  Science  Foundation  and  the  National 
Institutes  of  Health.  It  actively  solicits  and  collects  trans¬ 
lations  from  government  agencies,  industry,  technical 
societies,  and  educational  institutions.  Copies  of  these 


translations  are  then  made  available  to  others.  Paper 
copies  of  the  translations  may  be  borrowed  and  micro¬ 
film  or  photostat  copies  may  be  purchased. 

A  new  service  has  been  started.  The  center  can  furnish, 
on  a  subscription  basis,  printed  catalog  cards  for  current 
scientific  and  technical  material  which  has  been  trans¬ 
lated.  Available  in  convenient  card  form  are  the  thou¬ 
sands  of  citations  given  in  the  Center’s  bibliographical 
journal.  Translation  Monthly.  Four  types  of  subscriptions 
are  available:  full  coverage  of  the  journal,  current  items, 
Russian  items,  and  coverage  of  all  titles  in  specific  subject 
fields. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AND  PLUMBING 

Grease  Interceptors 


¥N  last  month’s  article,  some  of  the  basic  principles  of 
grease  interception  were  covered.  This  month,  while 
additional  applications  are  presented,  emphasis  is  placed 
on  the  various  methods  of  installing  grease  interceptors. 

Commercial  Kitchens 

A  grease  interceptor  has  a  good  usage  in  a  commer¬ 
cial  kitchen.  Figure  1,  is  a  partial  plan  of  such  an  area 


and  shows  how  the  interceptor  is  utilized  for  the  fixtures 
contained  in  this  zone. 

The  area  used  for  example  in  Fig.  1,  is  a  pot  wash¬ 
ing  area  as  may  be  found  in  the  kitchen  of  say,  an  upper 
floor  of  an  office  building  where  a  dining  room  is  located. 
Sinks  included  in  the  pot  washing  area  contribute  a  sub¬ 
stantial  quantity  of  grease  to  the  waste  piping.  Note 
that  one  interceptor  has  been  installed  to  serve  the  several 
fixtures  shown  in  this  area;  the  floor  drain  too,  is  con¬ 
nected  to  the  line  leading  to  the  interceptor.  The  dis¬ 
charge  line  from  the  interceptor  connects  with  the  drain¬ 
age  line  serving  the  general  area  and  terminates  at  the 
wet  column  where  it  discharges  into  the  vertical  stack 
at  this  point.  Since  we  are  only  interested  in  the  pot 
washing  area,  we  shall  not  attempt  to  describe  the  other 
fixtures  to  which  the  general  drainage  line,  as  illustrated, 
is  connected. 

A  riser  diagram  of  the  particular  piping  shown  in 
Fig.  1,  is  presented  in  Fig.  2,  and  affords  some  idea  of 
the  manner  in  which  the  piping  is  arranged.  This  basic 
riser  diagram  shows  the  grease  interceptor  as  being  re¬ 
cessed  in  the  floor  slab.  All  the  fixtures  are  trapped  and 
vented  before  discharging  into  the  grease  interceptor. 
Another  method  of  handling  the  waste  from  the  fixtures 
would  be  the  alternate  arrangement  shown  under  the  basic 
riser  diagram.  This  method  permits  the  piping  from 
the  fixtures  to  be  run  directly  into  the  grease  interceptor. 
The  discharge  from  the  unit  is  then  vented  and  con¬ 
ducted  to  the  underfloor  drainage  line.  The  floor  drain 
piping  is  so  installed  that  it  will  bypass  the  unit.  In 


Fig.  I .  Partial  plan  of  a  kitchen 
showing  a  typical  arrange¬ 
ment  of  the  grease  intercep¬ 
tor  for  the  pot  washing  areas. 


Fig.  2.  Arrangement  of  grease 
interceptor  and  piping  instal¬ 
lation  details. 
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this  type  of  installation,  tlie  grease  interceptor  functions 
as  a  trap. 

Dishwashers 

Although  dishwashers  are  not  illustrated  in  Fig.  1  or  2, 
they  will  be  covered  to  show  the  manner  in  which  grease 
interceptor  is  installed  to  serve  such  fixtures.  There 
are  any  number  of  different  ways  that  interceptors  can 
be  installed  for  dishwashers  and  the  suggested  method  in 
Fig.  3  are  for  example  only. 

Detail  A,  Fig.  3,  shows  how  the  interceptor  can  be  in¬ 
stalled  under  the  work  table  to  serve  the  dishwasher. 
It  can  be  installed  on  the  floor  or  recessed  in  the  floor 
slab.  The  unit  recessed  in  the  floor  slab  is  equipped 
with  an  extension  to  allow  for  ease  in  installing  piping 
below  the  floor  slab.  In  either  position,  sufficient  room 
must  be  provided  for  access  to  the  unit.  The  flow  con¬ 
trol  valve  is  included  in  the  detail  to  indicate  that  it 
is  a  desired  factor  in  controlling  the  flow  of  waste  water 
into  the  unit. 

Detail  B  is  intended  to  represent  a  larger  dishwasher. 
Once  again,  the  interceptor  has  been  included  under  the 
work  table.  In  this  instance  however,  a  shallow  type  of 
interceptor  has  been  employed.  Most  manufacturers  of 
grease  interceptors  can  supply  this  shallow  unit.  A  flow 
control  valve  was  not  included  in  this  piping  arrange¬ 
ment  but  nevertheless  it  can  be  placed  on  the  horizontal 
line  if  so  desired  by  the  engineer. 

Both  details  A  and  B,  suggest  how  grease  interceptors 
can  be  installed  to  serve  dishwashers.  In  a  similar  way, 
interceptors  can  be  included  to  serve  any  other  fixtures 
or  equipment  that  handle  or  discharge  grease  into  the 
drainage  piping. 

Fabricated  Steel  Cradles 

On  several  occasions,  the  grease  interceptor  was  de¬ 
tailed  as  being  recessed  in  the  floor  slab.  Since  the  lip 
or  rim  of  the  interceptor  is  not  adequate  to  support  the 


Dishwasher 


Flow  control  as 
selected  by  engineer 
Work  table 
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interceptor  I  p”®ntl 


Alternate  method  of  installation 
using  a  grease  interceptor - 
with  an  extension 


-Waste 


DETAIL  A 


Fig.  3.  Installations  of  grease  interceptor  for  dishwashing 
machines. 


Pig.  4.  How  a  fabricated  steel 
cradle  can  be  used  to  support 
a  grease  interceptor  in  upper 
floor  slab  construction. 
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weight  of  the  unit  in  the  slab,  then  should  there  be  need 
for  the  unit  to  be  recessed  in  the  slab,  it  can  be  accomp¬ 
lished  by  means  of  a  fabricated  steel  cradle.  This  prac¬ 
tical  device  is  illustrated  in  Fig.  4. 

Actually,  this  support  consists  of  a  steel  framework 
set  in  place  before  the  concrete  is  poured.  Steel  anchors 
around  the  perimeter  of  the  shell  secure  the  device  in  a 
rigid  manner  to  the  concrete.  An  adjustable  steel  angle 
support  is  contained  within  the  device  and  can  be  raised 
or  lowered  to  the  desired  position  for  supporting  the 
interceptor. 

Since  inlet  and  outlet  connections  on  the  interceptor 
are  fixed,  some  flexibility  must  be  afforded  for  proper 
piping  installation.  Therefore,  the  length  of  piping  run 
and  required  piping  slope  are  determined  with  regard 
to  the  positioning  needed  for  the  inlet  and  outlet  con¬ 
nections.  When  the  proper  elevation  of  piping  has  been 
determined,  it  is  possible  to  set  the  angle  support  and 
then  just  lower  the  interceptor  into  place.  The  rim  of 
the  interceptor  will  rest  on  the  angle  support  and  by  this 
method  the  device  offers  a  very  dependable  means  of 
supporting  the  interceptor. 

Moreover,  since  the  device  is  equipped  with  its  own 
cover,  a  neat  appearance  will  be  evident  at  floor  level. 
Both  ends  of  the  device  have  been  purposely  cut-out  as 
shown  in  Fig.  4.  The  reason  for  these  cut-outs  is  to 
provide  piping  clearance  when  vertical  adjustment  is 
needed.  The  fabricated  steel  cradle  is  usually  of  suffi¬ 
cient  proportions  to  permit  ease  of  access  to  the  grease 
interceptor. 

Recessed  Inferceptors 

Whenever  interceptors  are  recessed  in  a  floor  slab, 
there  is  every  possibility  that  the  inlet  and  outlet  con¬ 
nections  of  the  unit  will  not  align  properly  with  the 
drainage  piping.  This  is  again  due  to  the  length  and 
slope  of  the  piping.  When  this  situation  occurs,  it  be¬ 
comes  necessary  to  extend  the  interceptor  down  far 
enough  to  enable  the  inlet  and  outlet  connections  to  clear 
the  underside  of  the  floor  slab  and  yet  align  with  the 
elevation  of  the  drainage  piping.  This  flexibility,  of 
course,  can  be  accomplished  with  the  fabricated  steel 
cradle.  The  steel  cradle,  however,  can  handle  only  cer¬ 
tain  prescribed  depths  with  relation  to  the  thickness  of 
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Fig.  5.  Two  methods  of  installing  grease  interceptors  that 
include  extensions. 

the  slab.  When  deeper  installations  are  required,  they 
can  be  accomplished  by  methods  shown  in  Fig.  5. 

Scheme  1,  Fig.  5,  shows  how  a  typical  installation  can 
be  accomplished  in  an  upper  floor  of  a  building.  An 
extension  has  been  utilized  to  drop  the  inlet  and  outlet 
connections  of  the  unit  far  enough  to  satisfy  the  eleva¬ 
tion  of  the  drainage  piping. 

Since  the  lip  or  rim  of  the  unit  is  fiot  sufficient  to 
carry  the  heavy  weight  of  the  interceptor  and  its  ex¬ 
tension,  some  provision  must  be  considered  for'  support 
of  the  unit.  Extensions  are  usually  constructed  of  cast 
iron  or  steel  and  are  secured  to  the  interceptor' by  one 
of  several  methods.  One  method,  shown  for  example 
only,  consists  of  lugs  on  the  extension  and  the  rim  of  the 
interceptor  which  are  fastened  together  by  means  of 
bolts  and  nuts.  A  rubber  gasket  is  placed  in  the  rim  of 
the  interceptor  on  which  the  extension  will  rest. 

Even  these  lugs  cannot  be  counted  upon  to  carry  the 
weight  of  the  unit  if  it  were  supported  by  the  rim  of  the 
extension.  Therefore,  other  means  of  support  must  be 
given  some  attention. 

Again  referring  to  Scheme  1,  note  that  a  trapeze  hanger 
arrangement  has  been  employed  to  support  the  weight 
of  the  unit.  This  method  includes  a  steel  plate  or  a 
framework  of  I-beams  or  channels  on  which  the  inter¬ 
ceptor  will  rest.  This  framework  is  in  turn  supported 
by  four  steel  rods  which  are  anchored  to  steel  plates  that 
are  placed  on  the  rough  floor  slab.  These  plates  are 
concealed  when  the  finished  floor  is  added.  The  par¬ 
ticular  framework  of  steel  that  will  best  support  the  in¬ 
terceptor  must  be  determined  in  each  specific  case  by 
the  combined  efforts  of  the  engineer  and  his  structural 
engineer  associate. 

A  furred  ceiling  has  been  shown  in  Scheme  1  as  a 
reminder  for  the  engineer  that  any  unit  he  proposes,  will 
fit  into  the  allotted  ceiling  space. 


Scheme  2  shows  a  grease  interceptor  with  an  extension 
that  is  installed  in  a  ground  floor  slab.  In  this  case,  a 
supporting  arrangement  is  not  needed  because  the  unit 
is  placed  into  the  earth.  The  rim  of  the  unit,  plus  the 
fact  that  it  will  rest  on  the  earth,  eliminates  the  need  for 
any  additional  support.  For  this  type  of  installation,  a 
concrete  pit  can  be  successfully  used  and  this  method 
will  be  shown  later. 

Watertight  Installation 

When  the  grease  interceptor  is  to  be  installed  in  a 
watertight  floor,  a  suitable  unit  may  he  had  by  speci¬ 
fying  that  a  seepage  flange  and  clamping  collar  be  fur¬ 
nished  with  the  unit.  This  addition  can  be  included 
either  with  the  regular  grease  interceptor  as  well  as  with 
a  grease  interceptor  extension.  Figure  6  shows  this  re¬ 
finement. 

Placement  of  the  seepage  flange  and  clamping  collar 
for  both  types  of  units  is  shown.  Arrangement  1  shows 
it  for  the  regular  unit  while  arrangement  2  shows  it  for 
the  unit  with  the  extension. 

Since  the  floor  is  waterproofed  with  some  type  of  ma¬ 
terial,  this  material  is  clamped  between  the  seepage 
flange  and  the  clamping  collar.  Often  sheet  lead  or 
copper  flashing  is  set  integral  with  the  waterproofing  and 
this  material  is  clamped  in  place  between  the  seepage 
flange  and  the  clamping  collar.  Just  above  the  seepage 
flange,  small  diameter  holes  are  drilled  into  the  body 
or  extension  to  permit  any  moisture  accumulation  to 
drain  into  the  unit.  The  seepage  flange  also  serves  as 
an  anchor  for  securing  the  interceptor  to  the  concrete 
slab. 

If  this  type  unit  is  required  on  an  upper  floor,  the  unit 
should  be  supported  in  the  same  manner  illustrated  in 
Scheme  1,  Fig.  5. 

Large  Capacity  Interceptors 

When  large  capacity  interceptors  are  required,  they 
are  usually  placed  at  the  ground  floor  level  of  the  build- 
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Fig.  6.  How  a  grease  interceptor  may  be  installed  in  a 
watertight  slab. 
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ing  as  shown  in  Fig.  7.  Method  1  shows  a  large  cast 
iron  interceptor  installed  in  a  concrete  pit  where  access 
to  the  unit  is  gained  by  removing  the  pit  cover.  Inci¬ 
dentally  the  pit  covers  should  be  constructed  and  rein¬ 
forced  to  withstand  the  weight  of  persons  or  objects  that 
may  be  imposed  upon  them.  If  heavy  objects  will  be 
rolled  or  passed  over  them,  they  should  be  designed  to 
carry  the  weight. 

Method  2  shows  a  very  large  interceptor  which  is  usu¬ 
ally  fabricated  of  steel.  When  this  type  unit  is  employed, 
it  must  be  carefully  constructed  to  withstand  the  weight 
of  water  it  will  contain.  Moreover,  the  unit  can  be  in¬ 
stalled  as  shown.  A  concrete  pad  is  sometimes  placed 
under  it  to  better  support  its  weight.  Also,  the  unit  can 
also  be  installed  in  a  concrete  pit. 

When  grease  interceptors  are  required,  they  should 
be  carefully  sized  and  placed  to  fulfill  their  function 
in  the  best  possible  manner.  Equally  important  they 
should  be  very  carefully  installed  to  provide  a  system 
that  will  offer  many  years  of  trouble-free  service.  It  is 
hoped  that  the  factors  pointed  out  in  this  article  will  be 
helpful  when  you  are  next  faced  with  the  design  and 
installation  of  such  units. 


Pig.  7.  Insfallation  of  a  large  fabricated  steel  grease  inter¬ 
ceptor  by  two  methods. 


METHOD  2 


Chemical  Thermodynamic  Properties  of  Materials 


The  National  Bureau  of  Standards,  in  a  program  sup¬ 
ported  in  part  by  the  Atomic  Energy  Commission,  is 
collecting  and  compiling  data  on  the  chemical  thermo¬ 
dynamic  properties  of  a  great  number  of  materials.  Ob¬ 
ject  of  the  program  is  to  present,  in  convenient  tabular 
form,  a  critical  summary  of  the  thermodynamic  informa¬ 
tion  available  on  each  chemical  substance  over  as  wide  a 
temperature  range  as  possible. 

The  development  of  high-energy  fuels  and  nuclear 
power  sources  has  brought  into  sharp  focus  the  need  for 
thermodynamic  data,  particularly  at  high  temperatures 
and  pressures.  Experimentation  in  these  fields  is  difficult 
and  costly ;  it  requires  a  knowledge^  of  energy  yields 
from  which  reactions  will  proceed,  and  the  stability  of 
materials  under  various  temperatures  and  pressures. 
Thus,  predictions  and  calculations  based  on  the  classical 
methods  of  chemical  thermodynamics  are  playing  an 
increasingly  important  role  in  guiding  the  engineer  work¬ 
ing  on  these  developments.  However,  such  predictions 
can  be  made  with  accuracy  only  when  the  thermodynamic 
properties  of  all  the  chemical  species  participating  in 
the  actual  system  are  available. 

Tables  compiled  by  the  Bureau  contain  values  of  heat 
content  function,  free  energy  function,  entropy,  heat  ca¬ 
pacity,  and  heat  and  free  energy  of  formation.  For  each 
substance  the  values  are  given  at  regular  intervals  of 
temperature  from  0  deg  K  to  as  high  as  6000  deg  K  in 
some  instances.  From  these  data,  answers  may  be  ob¬ 
tained  to  many  questions  regarding  stability,  equilibrium 
compositions,  and  energy  yields  in  this  temperature 
range. 

Many  types  of  scientific  research  provide  data  for  the 


chemical  thermodynamic  tables.  Valuable  sources  of  in¬ 
formation  include  not  only  experimental  calorimetry, 
thermochemistry,  and  thermodynamics,  but  also  sucb 
diverse  fields  as  X-ray  and  electron  diffraction,  atomic 
and  molecular  spectroscopy,  and  mass  spectroscopy.  Lab¬ 
oratories  in  countries  all  over  the  world  are  exploring 
these  areas  of  measurement,  and  experimental  results 
are  published  in  a  variety  of  technical  periodicals.  How¬ 
ever,  to  obtain  useful  thermodynamic  information  from 
these  results,  they  must  first  be  assembled,  correlated, 
and  then  fitted  together  into  a  self-consistent  whole. 

To  compile  tables  for  a  particular  substance,  the  values 
of  at  least  one  heat  of  reaction  at  a  known  temperature 
must  be  ascertained,  as  well  as  the  values  of  heat  con¬ 
tent  and  entropy  as  a  function  of  temperature  up  to  the 
highest  temperature  of  interest.  Heats  of  reaction  are 
generally  obtained  from  published  experimental  calori¬ 
metric  measurements.  But  when  the  desired  reaction  is 
not  susceptible  to  direct  measurement,  these  heats  are 
computed  in  the  Bureau’s  thermochemistry  laboratory 
from  a  related  set  of  measurements. 

In  making  these  computations,  special  precaution  must 
be  observed  in  selecting  auxiliary  data  so  that  a  final 
self-consistency  is  assured  in  the  tabulated  values.  Hence, 
all  values  used  are  carefully  analyzed  with  respect  to 
the  units  of  measurement  employed,  temperature  scale, 
and  calibration  methods.  When  calorimetric  data  are  not 
available,  as  is  often  the  case,  the  necessary  heats  of 
reaction  are  obtained  from  measurements  of  equilibria 
and  their  temperature  dependence,  from  spectroscopic 
and  other  molecular  techniques,  or  by  correlating  energy 
content  with  temperature  and  molecular  structure. 


L 


air  CONDITIOKING.  heating  and  ventilating,  august.  1958 


95 


PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 


Assembling  Underground  Piping  System 
At  Ground  Level  Cuts  Installation  Costs 

At  Truax  Air  Force  Base,  Madison,  Wis.,  the  prime 
contractor,  C.  A.  Hooper  Co.,  completely  assembled  and 
tested  at  ground  level  several  runs  consisting  of  500  ft 
of  undergound  heat  distribution  piping.  Lengths  consisted 
of  welded  steel  14-inch  dia  casing  with  8-inch  inner 
pipe  and  insulation,  and  were  manufactured  by  E.  B. 
Kaiser  Co.,  Glenview,  Ill. 


Using  three  cranes,  one-half  of  each  run  including  one 
expansion  loop,  26  by  18  by  26  ft,  was  lowered  into  a  4- 
ft  deep  trench  while  the  second  half  was  still  at  ground 
level.  The  cranes  then  moved  to  the  second  half  of  the 
run,  the  timbers  were  pulled,  and  the  second  half,  includ¬ 
ing  a  second  expansion  loop,  was  lowered. 

Utilizing  this  improved  installation  method,  contractors 
can  assemble  hundreds  of  feet  of  prefabricated  insulated 
piping  units  before  excavating  the  trench.  Advantages 
of  the  method  are  said  to  be  many.  Not  only  is  there 
an  elimination  of  bell  holes  and  trench  maintenance,  but 
the  assembly  of  the  system  no  longer  relies  on  climatic 
conditions  favorable  to  trenching.  In  addition,  work 
which  ordinarily  is  completed  in  a  trench  where  space 
is  at  a  premium  can  now  be  accomplished  at  ground 
elevation  without  the  space  limitation. 

Problems  of  Cold-Weather  Airport 
Solved  by  Radiant  Heating 

How  St.  John,  Platt  &  Carlson  solved  one  of  the  major 
problems  confronting  engineers  or  architects  who  design 
airport  hangars  in  cold-weather  country  is  another  suc¬ 
cess  story  for  corrosion-resistant  wrought  iron  pipe.  The 
193  by  120  ft  hangar  at  Endicott,  N.  Y.,  was  built  by 
Broome  County  for  lease  to  International  Business  Ma¬ 
chines  Corporation  for  flight  evaluation  purposes. 

Huge  volumes  of  cold  air  which  enter  the  hangar  every 
time  the  doors  are  opened  to  permit  passage  of  a  plane 
require  a  heating  system  that  will  provide  almost  instan¬ 
taneous  recovery.  And,  to  prevent  doors  from  jamming 


due  to  snow  or  freezing  conditions  requires  a  separate 
system  of  snow  melting  panels  alongside  and  under  the 
door  tracks. 

Radiant  heating,  rapidly  becoming  the  standard  in¬ 
stallation  in  cold-weather  airports,  again  proved  to  be  the 
solution.  J.  &  K.  Plumbing  &  Heating  Co.,  Inc.  of  Bing¬ 
hamton,  N.  Y.,  contractor  which  installed  radiant  heat¬ 
ing  and  snow  melting  panels  in  the  cantilever  hangar, 
completed  the  installation  using  25,725  ft  of  wrought  iron 
pipe  supplied  by  A.  M.  Byers  Co.,  Pittsburgh,  Pa. 

Sun  Shading  Screens  Permit  Visibility,  Brightness 
But  Lower  Required  Cooling  Tonnage 

Through  the  relatively  simple  expedient  of  installing  a 
shading  device  on  office  windows,  Hughes  Aircraft  Com¬ 
pany  was  able  to  save  more  than  $20,000  in  the  cost  of 
air  conditioning  two  buildings  at  Culver  City,  Calif. 
Modern  in  design,  the  structures  have  double  rows  of 
windows  on  each  side.  While  the  employees  enjoyed  the 
natural  lighting  benefits  provided  by  these  windows, 
it  was  found  that  the  existing  200-ton  air  conditioning 
system  was  unable  to  maintain  the  design  temperature 
of  75  deg  F  due  to  solar  radiation  through  the  windows. 
In  order  to  maintain  the  temperature  in  the  buildings  at 
75  deg,  it  was  found  necessary  to  raise  the  total  cooling 
tonnage  to  240  tons. 

As  an  alternative,  the  company  decided  to  investigate 
ways  of  cutting  down  the  amount  of  solar  heat  acting 


on  the  buildings.  Accordingly,  the  maintenance  depart¬ 
ment  of  the  plant  installed  Koolshade  sun  screens,  manu¬ 
factured  by  Reflectal  Corp.,  Chicago,  Ill.  The  total  ton¬ 
nage  requirements  dropped  to  195  tons,  within  the  ca¬ 
pacity  of  the  existing  equipment.  This  eliminated  the 
need  for  the  additional  tonnage,  and  at  an  approximate 
cost  of  $500  per  ton,  savings  amounted  to  over  $20,000. 

About  87%  of  the  sun’s  rays  are  intercepted  by  the  sun 
screens.  In  addition,  the  screening  permits  67%  clear 
horizontal  visibility,  and  brightness  ratios  are  well  within 
the  recommended  ranges  of  the  Illuminating  Engineers 
Society. 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 

Packaged  Conditioners 

A  line  of  self-contained,  air-cooled  air  conditioners 
for  commercial  buildings  as  well  as  residences  is  an¬ 
nounced  by  Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Two  2-hp  units,  two  3-hp  units,  and  a  4-hp  unit  are  intro¬ 
duced.  The  five  models  cover  a  capacity  range  from 
19,700  to  40,000  Btu  per  hr. 


Units  can  he  used  with  existing  warm-air  ducts  or  as 
a  separate  system.  Being  self-contained,  air-cooled,  cen¬ 
tral  air  conditioning  units,  they  require  no  plumbing  con¬ 
nections.  The  large  motor-driven  blowers  used  run  at 
low  speeds  for  quiet  operation.  Glass  fiber  insulation  has 
been  provided  to  further  deaden  operational  noise. 

The  conditioner’s  sheet  metal  parts,  the  company  states, 
are  corrosion-resistant  and  the  units  can  he  installed 
indoors  or  outdoors  without  additional  housing. 

More  information?  Circle  Item  I,  postcard,  last  page. 


Bearings  Need  Less  Space 

Mounting  ball  bearings  in  a  confined  space  can  be 
simplified  with  a 
flange  cartridge  ball 
bearing  mount  intro¬ 
duced  by  The  Fafnir 
Bearing  Co.,  New 
Britain,  Conn.  The 
housing  flange  has  two 
bolts  instead  of  the 
standard  four. 

Ball  bearing’s  wide 
inner  ring  is  self¬ 
aligning  in  any  posi¬ 
tion,  and  it  will  ac¬ 
commodate  shaft  di¬ 
ameters  ranging  from 
Vi  to  1-15/16  inches. 

Bolt  spacing  is  dimen¬ 
sionally  the  same  as 
the  diagonal  distance  between  bolt  holes  in  the  standard 
four-hole  type.  Made  of  cast  iron,  the  ball  bearing 


mount  is  adequate  for  heavy-duty  service.  It  is  com¬ 
pletely  assembled  and  ready  for  installation. 

Two-bolt  flange  cartridge  is  available  as  the  LCJT 
with  company’s  integral  Mechani-seals,  or  as  the  RCJT 
with  patented  contact  type  Plya-seals.  Both  seals  keep 
lubricants  in,  and  foreign  matter  out.  Contact  type  Plya- 
seals,  for  slow  to  moderate  speeds,  give  extra  protection 
against  contaminants,  the  company  states.  Both  are  pre¬ 
lubricated  at  the  factory.  Relubrication  is  not  necessary 
in  most  cases,  but  a  grease  fitting  can  be  installed  for 
special  needs. 

More  information?  Circle  Item  2,  postcard,  last  page. 


Burns  No.  4  Fuel  Oil 

Announcement  is  made  of  its  HO  oil  burner,  designed 
specifically  to  burn  No.  4  fuel  oil,  by  Electrol  Burner 
Mfg.  Co.,  Inc.,  Rutherford,  N.  J. 


Among  its  advantages  are:  a  device  that  prevents  cold 
oil  from  being  sprayed,  assuring  hot  oil  at  the  nozzle; 
and  a  cut-off  valve  to  prevent  after-drip.  Use  is  made 
of  standard  stock  items,  such  as  oil  heater,  controls, 
valves,  nozzles,  and  pump.  There  are  no  moving  arms 
and  rods,  special  pumps,  or  heaters.  Burners  are  avail¬ 
able  in  three  models  in  capacities  from  2  to  20  gph. 
More  information?  Circle  Item  3,  postcard,  last  page. 


Portable  Fan-Filter 

An  electrostatic  fan-filter  said  to  remove  95%  of  all 
pollen,  dust,  and  smoke  particles  from  homes,  offices  and 
hospitals  is  introduced  by  Coolerator  Div.,  McGraw-Edi- 
son  Co.,  Albion,  Mich.  The  product  is  a  15-lb,  fully 
portable  air  purifier  that  removes  from  the  air  particles 
as  small  as  1/795  of  an  ordinary  pencil  dot,  according 
to  the  company. 

Marketed  as  a  low-cost  “air-hygiene”  unit,  it  is  said 
to  be  efficient  for  allergy-sufferers,  especially  hay  fever 
victims.  In  addition  to  health  benefits,  the  air  filter  unit 
also  eliminates  unseen  dust  and  grime  on  window  sills, 
draperies,  clothing  and  walls.  Unit  measures  8  by  9  by 
16  inches,  was  adapted  from  the  Lectro-filter  developed 
for  this  year’s  Coolerator  air-conditioners,  and  lists  at 
approximately  sixty  dollars. 

More  information?  Circle  Item  4,  postcard,  last  page. 
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News  of  Equipment  and  Materials 


Round  Duct  Silencer 

A  round  type  Quiet-Duct  silencer  has  been  developed 
by  Industrial  Acoustics  Co.,  Inc,,  New  York,  N.  Y.  Called 
the  Conic-Flow  silencer,  this  noise  control  unit  for  air 
conditioning  and  ventilating  systems  makes  possible 
easier  installation  in  round  duct  systems  in  that  the 
circular  shape  eliminates  the  need  for  transition  sections. 


suction  type  filter  and  discharges  it  into  its  own  second¬ 
ary  storage  tank.  It  then  circulates  the  oil,  conditioned 
to  the  correct  temperature  for  proper  and  efficient  com- 
bustion,  to  the  hinge  plate  of  a  single  burner,  or  through 
a  loop  system  to  a  bank  of  burners.  Heated  oil  is  aUo 
circulated  back  to  the  main  storage  tank  through  a  hot 
well,  thereby  warming  the  oil  in  the  bottom  of  the  tank 
to  the  proper  temperature  for  pumpability.  The  large 
pumping  capacity  insures  an  adequate  supply  of  heatd 
oil  for  both  purposes. 

When  the  system  has  been  shut  down  for  an  extended 
period  of  time,  it  is  only  necessary  to  turn  on  the  electric 
heating  element,  manipulate  two  valves  prior  to  starting 
the  burner  to  liquefy  the  oil  in  the  units’  storage  tank 
and  circulate  it  through  the  oil  lines  connecting  the 
burner.  This  will  permit  starting  the  burner  without  the 
use  of  a  light  oil  as  is  ordinarily  necessary  when  a  heavy 
fuel  oil  requiring  conditioning  is  used.  After  the  burner 
has  been  in  operation  for  a  short  time,  the  boiler  water  | 
will  be  hot  enough  for  circulation  through  the  heating 
coils  and  the  pump  will  start  automatically  to  put  the 
system  in  full  operation.  The  electric  heating  element  is 
shut  off  when  hot  water  is  available. 

More  information?  Circle  Item  6,  postcard,  last  page.  | 

Plastic  Pre-Fab  Flashing 

Flexible,  one-piece.  Neoprene  roof  vent  flashings  are 
announced  by  The  Monarch  Rubber  Co.,  Hartville,  Ohio. 
Developed  in  conjunction  with  E.  I.  du  Pont  de  Nemours 
and  Company,  the  flashings  are  light  in  weight  and  have 
a  double-seal  design  that  is  said  to  permit  positive  weather- 
tight  installation  in  a  fraction  of  the  time  required  with 
conventional  metal  flashings.  Flashings  will  retain  a  | 
tight  seal  in  spite  of  pipe  expansion  and  contraction  or 
building  settling,  the  company  states. 


Principles  of  operation  are  as  follows:  Unit  pumps 
oil  from  the  mala'  storage  tank  through  a  large-capacity. 


Three  standard  types  are  available,  one  each  for  flat 
roofs,  for  roof  pitches  of  3-12,  4-12,  and  5-12,  and  for 
roof  pitches  of  8-12,  9-12,  and  10-12.  The  first  and  third 
types  are  supplied  for  4-inch  pipe  sizes,  the  second  for 
both  3-  and  4-inch  pipe  sizes. 

Photo  shows  flashing  applied  on  standard  vent  pipe. 
To  complete  this  job,  a  non-hardening  caulking  material 
is  applied  where  the  top  of  the  flashing’s  collar  joins  the 
pipe.  The  wide  apron  is  tacked  or  cemented  to  the  roof 
deck  if  desired.  In  addition,  finish  roofing  material  can 
be  laid  over  the  apron  and  up  to  the  base  of  the  collar. 
More  information?  Circle  Item  7,  postcard,  last  page. 


Made  in  diameters  from  6  to  60  inches  and  in  lengths 
from  4  to  10  ft,  these  silencers  meet  air  flow  specifica¬ 
tions  from  100  to  100,000  cfm  for  any  desired  attenua¬ 
tion.  They  are  also  available  in  special  sizes  to  match 
inlet  and  outlet  connections  of  axial  flow  fans. 

Design  of  these  units  is  said  to  provide  less  turbulent 
flow  with  less  regenerated  noise,  resulting  in  maximum 
attenuation  with  lowest  pressure  drop.  Also,  the  circular 
shape  makes  possible  applications  with  pressures  up  to 
100  inches  water  gage. 

More  information?  Circle  Item  5,  postcard,  last  page. 


Automatic  Oil  Conditioner 

Power  Pack  is  an  automatic  conditioner  for  heavy  fuel 
oil  for  any  size  installation,  offered  by  Power  Mfg.  Co., 
a  division  of  Power  Heating  &  Air  Conditioning,  Inc., 
Lansing.  Mich.  It  is  said  to  guarantee  the  efficient  burn¬ 
ing  of  No.  5,  6,  and  Bunker  C  oils. 

The  manufacturer  states  that  he  has  been  installing 
these  units  successfully  in  the  State  of  Michigan  for 
the  past  eight  years,  both  as  part  of  new  installations 
and  as  remedial  units  where  existing  fuel  burning  sys¬ 
tems  did  not  function  properly. 
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News  of  Equipment  and  Materials 


Swimming  Pool  Control 

A  compact  control  unit  for  automatic  operation  and 
chlorination  of  swimming  pools,  called  Everclor  Pool- 
Matic,  is  developed  by  Everpure,  Inc.,  Chicago,  Ill. 

Unit  starts  and  controls  the  pool  recirculation  system 


(pump,  filter,  arid  chlorinator)  to  maintain  algae-free, 
bacteria-free  water,  and  to  prolong  filter  runs.  Because 
the  unit  can  be  set  to  operate  all  season  without  re¬ 
setting.  pool  will  remain  clean  even  if  unattended  for 
periods  of  time.  The  process  can  be  interrupted  at  any 
time  for  vacuum  cleaning,  filter  back-washing,  etc. 

Operation  is  on  either  115  or  230  volts  a-c  on  a  maxi¬ 
mum  ll^-hp  pump.  Units  for  larger  horsepower  can  be 
ordered. 

More  Information?  Circle  Item  8,  postcard,  last  page. 


Water  Pipe  Noise  Isolators 

Flexible  rubber  pipe  connections  are  developed  by 
Vibration  Mountings,  Inc.,  Corona,  N.  Y.,  to  service 
refrigeration,  air-conditioning,  and  heating  and  venti¬ 
lating  equipment.  Named  Quiet-Flex,  these  flexible 
rubber  hose  sections  dampen  noise,  vibration,  and  pulsa¬ 
tions  in  water  lines  carried  by  the  rigid  metal  pipe.  In 
effect,  they  completely  isolate  pipe  lines  from  pumps. 


centrifugal  compressors,  condensing  units,  water  chillers, 
and  cooling  towers  which  create  objectionable  noise  and 
vibration.  They  also  compensate  for  misalignment  and 
reduce  strain  on  equipment  flanges  by  allowing  for  ex¬ 
pansion  and  contraction. 

The  rubber  pipe  consists  of  an  inner  tube  of  pure  gum 
rubber,  or  specially  compounded  synthetic  stock,  which 
is  protected  by  a  wire-reinforced  flexible  carcass  of  mul¬ 
tiple  plies  of  strong  square  woven  duck  and  rubber. 


covered  with  a  tough  outer  wrap.  It  will  withstand  con¬ 
tinuous  operating  temperatures  up  to  180  deg  F.  Special 
heat-resisting  hose  sections  are  available  for  temperatures 
up  to  250  deg.  Rated  working  pressures  vary  with  type 
up  to  250  psi.  Two  designs  are  illustrated. 

More  information?  Circle  Item  9,  postcard,  last  page. 


Deep-Well  Working  Heads 

Simplified,  durable  design  and  construction  highlight 
deep-well  working  heads  which  cover  a  wide  range  of 
pumping  applications.  Manu¬ 
factured  by  Barnes  Manu¬ 
facturing  Co.,  Mansfield, 

Ohio,  and  powered  by  Yj  or 
%-hp  overload-protected  mo¬ 
tors,  the  working  heads  are 
adaptable  to  well  casings 
from  to  41/4  inches  and 
for  depths  to  300  ft.  Capaci¬ 
ties  range  from  110  to  330 
gph  delivered  with  a  5-inch 
stroke  at  55  strokes  per  min. 

Integral,  enclosed  construc¬ 
tion  is  used  throughout  the 
working  head.  The  one-piece  heavy  steel  pump  housing 
case  is  oil-tight  and  moisture-proof.  Integral  cast  iron 
base  includes  the  discharge  chamber,  simplifies  mounting 
and  leveling,  and  provides  sanitary  well  seal  covering. 
Other  features  include  cast  iron  pump  pulley,  brass  equal¬ 
izing  cylinder  mounted  in  discharge  chamber,  brass  air 
pump  cylinder  mounted  externally  for  easy  access,  and 
heavy  duty  crankshaft,  pinion  and  gears. 

Lubrication  is  by  mechanical  oil  pump  with  distribu¬ 
tion  plate.  Pressure  switch  features  an  automatic  cleanout 
device  preventing  failure  due  to  lime  formation  in  switch 
opening. 

More  information?  Circle  Item  10,  postcard,  last  page. 


Universal  Room  Thermostat 

Type  B59  room  thermostat  is  offered  by  United  Elec¬ 
tric  Controls  Co.,  Watertown,  Mass.,  bringing  to  the  heat¬ 
ing  and  cooling  field  the  precision  of  its  industrial 
temperature  controls,  the  company  states. 

Suitable  for  residential,  commercial,  institutional,  and 
industrial  buildings,  the  control  is  able  to  function 
equally  well  on  either  line  or  low  voltage  with  the  sensi¬ 
tivity  of  a  low-voltage  device.  The  unit  protrudes  only 
%-inch  from  mounting  wall  or  panel.  Hydraulic  action 
and  clear-breaking,  snap-action  switches  are  said  to  en¬ 
sure  long  life.  A  coiled  sensing  element  over  18  inches 
long,  solidly  filled  with  liquid,  plus  adequate  control 
ventilation,  are  said  to  ensure  quick  response  to  tempera¬ 
ture  change. 

Control  is  mounted  in  standard  junction  box.  No  ad¬ 
ditional  mounting  parts  are  necessary.  Several  models 
are  available,  with  or  without  thermometers,  with  ratings 
of  15  or  20  amps,  and  in  several  ranges  between  limits  of 
30  to  100  deg  F. 

More  information?  Circle  Item  II,  postcard,  last  page. 
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Custom-Built  Incinerator 

Custom-built  incinerators  are  offered  by  Winnen  In¬ 
cinerator  Co.,  Bedford,  Ohio,  in  addition  to  its  three 
standard  lines  ranging  in  capacity  from  4  to  30  bushels. 
The  incinerator  shown  was  custom-built  for  the  In- 
stituto  Venezolano  de  Petroquimca,  Caracas,  Venezuela. 
It  has  a  rated  capacity  of  500  lb  per  hr,  is  gas  fired, 
and  measures  8  ft  square  and  8  ft  high. 


The  stainless  steel  shell  enhances  the  appearance  of 
the  unit,  but  costs  15%  more.  Standard  shell  is  heavy- 
gage  steel  finished  in  high  heat  resistant  aluminum  paint. 
Refractory  lining  is  6  inches  thick  which,  with  2  inches 
of  insulation,  is  designed  to  withstand  temperatures  to 
3000  deg  F.  A  prefabricated,  refractory-lined  chimney 
is  shipped  with  the  completely  assembled  incinerator. 
More  information?  Circle  Item  12,  postcard,  last  page. 


Packaged  Air  Conditioners 

The  1958  line  of  packaged  air  conditioning  products, 
including  remote  heat  pump  models,  is  announced  by 
Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 

Units  will  feature  “custom  tailored”  air  conditioning 
for  any  part  of  the  country.  The  Matchmaster  line, 
which  last  year  included  only  air-cooled  units,  has  been 
broadened  with  the  addition  of  two  water-cooled  units 
rated  at  43,000  and  60,500  Btu  per  hr  respectively.  They 
are  designed  for  both  residential  and  small  commercial 
application. 

A  compact  unit  for  attic  or  basement  through-the- 
wall  installation  will  be  included  in  the  line.  It  is  rated 
at  34,000  Btu  per  hr,  and  is  designed  to  meet  the  cooling 
needs  of  smaller  homes.  An  air-cooled  unit,  the  Unitaire 
is  engineered  to  cool  the  average  five-room  home  in 
extra-hot  zones,  and  up  to  seven  rooms  in  more  tem¬ 
perate  climates.  It  can  be  connected  to  existing  heating 
systems. 

One  remote  heat  pump  model  is  a  3-ton  air-to-air 
unit  rated  at  36,000  Btu  per  hr  cooling  and  72,000  Btu 
per  hr  heating.  Because  of  split-system  design,  with  one 
coil  located  in  an  outdoor  location,  the  indoor  unit  can 
be  installed  in  the  basement,  attic,  utility  room,  or  crawl 
space  underneath  the  home. 

A  companion  remote  heat  pump  model,  rated  at  73,- 
000  Btu  per  hr  cooling  and  112,000  Btu  per  hr  heating, 
is  being  introduced  primarily  for  commercial  applica¬ 


tions.  However,  it  is  also  suited  for  residences  where 
large  capacities  are  required. 

Rounding  out  the  line  is  a  series  of  commercial-size 
air  conditioners  which  range  in  capacity  from  33,500 
Btu  per  hr  up  to  40  tons. 

More  informafion?  Circle  Item  13,  postcard,  last  page. 


Convectors  Flank  Cooling  Unit 

A  new  model  of  the  Weather -T  wins  is  introduced  by 
Kelvinator  Division  of  American  Motors  Corp.,  and 
Embassy  Steel  Products,  Inc.,  Brooklyn,  N.  Y.  Named 
Model  WT-CAC,  this  model  consists  of  twin  Embassy 
convectors  for  heating  with  the  Kelvinator  cooling  unit 
in  the  center,  and  is  said  to  solve  many  heating  and 
cooling  problems  in  commercial  and  residential  applica¬ 
tions,  particularly  in  large  rooms  that  are  difficult  to 
heat. 


Many  air  directional  adjustments  are  possible.  Drafts 
are  eliminated,  and  cool  air  streams  may  be  focused  in 
any  direction  desired.  A  number  of  air  conditioner  units 
are  available  with  cooling  capacities  from  7400  to  13,300 
Btu  per  hr  in  115  volt  with  low  amperage. 

The  convectors  are  available  either  with  copper  or 
steel  elements.  Copper  convector  elements  are  constructed 
of  aluminum  fins,  copper  tubing  and  cast  iron  headers. 
Steel  convector  elements  are  constructed  of  steel  tubing 
with  steel  fins.  The  copper  element  is  adaptable  for  hot 
water  and  two-pipe  steam  systems.  The  steel  element  is 
adaptable  for  1  and  2-pipe  steam  systems  and  also  hot 
water  systems. 

More  information?  Circle  Item  14,  postcard,  last  page. 


Electronic  Motor  Operators 

Barber-Colman  Co.,  Rockford,  Ill.,  has  introduced  a 
new  line  of  electronic  motor  operators  designed  for  the 
proportioning  control  of  dampers  or  valves  in  heating, 
ventilating,  and  air  conditioning  systems.  The  motor 
operator  is  a  heavy  duty,  reversible,  shaded-pole  motor, 
with  motor  and  gear  train  completely  submerged  in  oil. 
Standard  units  deliver  up  to  220  lb-in  torque  at  a  timing 
of  130  seconds  per  180-deg  stroke.  Adjustable  units  of¬ 
fering  other  limits  of  rotation,  timings,  and  torque 
ratings  are  also  available. 

The  electronic  amplifier  and  bridge  unit  is  completely 
factory  installed.  The  ruggedly  constructed  amplifier  uses 
company’s  sensitive  plug-in  Microrelay  and  two  standard 
electronic  tubes.  Unit  gives  full  proportioning  control, 
and  features  all  the  advantages  of  electronic  control:  ex¬ 
treme  sensitivity,  fast  response,  and  maximum  flexibility. 
More  information?  Circle  Item  15,  postcard,  last  page. 
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Gas  Duct  Heater 

A  highly  compact  gas  duct  heater,  designated  the 
GSDI,  is  announced 
by  Industrial  Div., 

Lennox  Industries 
Inc.,  Des  Moines, 

Iowa.  Designed  for 
both  commercial  and 
industrial  applica¬ 
tions,  the  unit  fills  the 
gap  between  standard 
home  heating  equip¬ 
ment  and  large  in¬ 
dustrial  heaters.  In¬ 
put  capacities  range 
from  120,000  to 
420,000  Btu  per  hr. 

Units  are  gas  fired 
with  either  natural, 
mixed,  manufac¬ 
tured,  or  LP  gas. 

Duct  heaters  can  be  installed  in  existing  ducts  to 
boost  the  heating  capacity  of  an  existing  system,  can  be 
added  to  an  existing  system  if  a  separate  duct  or  air  sup¬ 
ply  is  available,  and  can  be  mounted  in  groups  with  a 
large  single  blower  and  duct  to  supply  the  air.  In  the 
latter  type  installation,  separate  ducts  can  be  run  off 
from  each  individual  duct  heater  to  the  desired  areas. 
This  provides  zone-controlled  heating,  thermostatically 
regulated  for  each  separate  zone,  and  eliminates  the  usual 
cost  of  damper  motors,  linkage  and  separate  blowers. 

More  information?  Circle  Item  16,  postcard,  last  page. 


Automatic  Brake  Control 


Joggit,  an  automatic  brake  control,  mounted  on  any 
press  brake  will  completely  and  automatically  eliminate 
whipping  and  assure 
uniform  bends  with  in¬ 
creased  production, 
even  with  an  unskilled 
operator,  according  to 
the  manufacturer.  Gen¬ 
eral  Automation  Corp., 

Flushing,  N.  Y. 

Features  of  the  auto¬ 
matic  brake  control  in¬ 
clude  automatic  stop¬ 
ping  of  the  ram  just 
above  the  work  by 
means  of  a  pre-set  dial; 
automatic  and  uniform 
ram  movement  through 
the  work  at  a  pre-set 
rate;  automatic  return 
of  the  ram  on  the  upstroke;  automatic  stopping  of  the 
ram  at  top  dead  center;  automatic  hesitation  at  a  pre¬ 
determined  point  of  the  downstroke,  then  follow  through; 
operation  by  electric  foot  pedal  placed  wherever  needed; 
and  flipping  of  a  switch  to  combine  or  select  any  fea¬ 
tures  to  suit  all  types  of  operations. 

In  a  typical  application,  the  operator  simply  locates 


the  work  and  depresses  the  electric  foot  pedal.  The  ram 
descends  and  stops  just  above  the  work.  By  releasing 
the  electric  foot  pedal  and  again  depressing  it,  the  ram 
will  now  automatically  move  through  the  work  at  a  rate 
set  on  the  control  box.  Or  by  use  of  the  single  clutch 
feature,  the  ram  will  move  through  without  having  to 
release  and  again  depress  the  foot  pedal. 

More  information?  Circle  Item  17,  postcard,  last  page. 


Degree  Day  Recorder 

Its  automatic  Degree  Day  recorder.  Model  90,  is  de¬ 
signed  by  Hidy  Brown  Recorder  Co.,  Cincinnati,  Ohio, 
for  fuel  oil  dealers,  LP-gas  dealers,  utilities,  and  anyone 
who  needs  an  accurate,  up-to-date  tally  of  the  degree- 
days  in  his  vicinity  as  a  gage  to  fuel  consumption.  A 
K-f actor  slide  rule.  Model  92,  is  also  available,  to  be 
used  in  conjunction  with  the  recorder.  The  slide  rule 
enables  the  dealer  to  predict  with  accuracy  when  his  cus¬ 
tomers  will  need  fuel,  and,  hence,  to  plan  his  route  with 
maximum  economy. 


Recorder  is  a  specially  calibrated  recording  thermom¬ 
eter.  The  large,  metal  dial  is  permanent,  and  is  continu¬ 
ously  revolving.  This  dial  has  the  correct  amount  of 
silver  contacts  in  each  circle,  as  you  go  out  from  the 
center  (which  is  65  deg  F  or  above)  to  record  the  proper 
degree-days  when  the  pointer  arm  contacts  them,  re¬ 
cording  the  degree-days  on  the  counter  top  in  large 
legible  figures.  The  total  is  accumulated  for  the  com¬ 
plete  year.  Unit  operates  on  110  volts  a-c,  while  four 
screws  hold  it  to  wall. 

The  automatic  degree-day  count  is  said  to  be  superior 
to  Weather  Bureau  data  in  two  respects:  (1)  The  degree- 
day  count  for  the  area  served  by  the  fuel  dealer  may 
differ  significantly  from  the  count  made  by  the  Weather 
Bureau  in  some  city  remote  from  the  area;  and  (2)  be¬ 
cause  degree-days  are  recorded  continuously,  a  more 
accurate  picture  is  given,  as  on  those  Spring  and  Fall 
days  when  warm  days  cancel  out  cold  nights  on  the 
Weather  Bureau  system  of  averaging  temperatures  over 
24  hours,  despite  the  fact  that  fuel  will  be  consumed. 

More  information?  Circle  Item  18,  postcard,  last  page. 


air  CONDITIONING,  HEATING  AND  VENTILATING.  AUGUST,  1958 


iOl 


News  of  Equipment  and  Materials 


Electronically  Controlled  Burner 

An  electronically  controlled,  7  to  16-gph  oil  burner, 
designated  as  the  Commercial  model,  is  produced  by 
Wayne  Home  Equipment  Co.,  Inc.,  Fort  Wayne,  Ind. 


Largest  in  the  company’s  line,  this  UL-approved  oil 
burner  is  for  use  with  No.  2  or  lighter  fuel  oils  including 
100%  catalytic  oils.  Standard  equipment  includes  M-H 
Y222B  electronic  controls. 

Designed  for  commercial  and  light  industrial  installa¬ 
tions,  the  burner  is  equipped  with  dual  transformers  and 
ignition  system,  and  twin  nozzle  adapter.  Motor  is  ^3* 
hp,  60-cycle,  110-v  capacitor  type  with  jaw-type  coupling 
to  sirocco  fan  and  2-stage  fuel  pump  with  cast  aluminum 
housing,  shipping  weight  is  185  lb. 

More  information?  Circle  Item  19,  postcard,  last  page. 


Gage  Accurate  to  0.001  Inch 

No.  1425  hook  gage,  announced  by  F.  W.  Dwyer  Mfg. 
Co.,  Michigan  City,  Ind.,  is  said  to  provide  a  reliable 
and  highly  accurate 
standard  against  which 
other  instruments  can 
be  checked  or  cali¬ 
brated,  especially 
those  used  to  measure 
the  low  air  pressures 
encountered  in  fan  or 
blower  testing.  Its 
range  and  accuracy, 
however,  make  it  a 
valuable  laboratory 
instrument  for  all 
types  of  industrial  test 
work  where  maximum 
precision  is  required, 
the  company  states. 

The  gage  consists 
of  two  large  water  columns  mounted  on  a  common 
standard,  individual  hooks  and  standard  depth  microm¬ 
eters  for  the  precise  measurement  of  water  column  levels. 
After  zero  setting,  pressure  is  applied  and  the  resulting 
vertical  movement  of  the  water  is  read  directly  from  the 
micrometers. 

Accuracy  throughout  the  entire  range  is  limited  only 
by  the  accuracy  of  the  depth  micrometers  and  by  that  of 
the  end  measuring  rods  which,  in  themselves,  are  used 


for  checking  micrometers  and  other  gages.  Thus,  final 
definition  depends  only  upon  the  operator.  Working 
carefully,  accuracy  of  plus  or  minus  0.001  inch  is  ob¬ 
tained  over  the  full  instrument  range. 

More  information?  Circle  Item  20,  postcard,  last  page. 


Urethane  Foam  Tape 

Tesamoll,  introduced  by  United  Mineral  and  Chemical 
Corp.,  New  York,  N.  Y.,  is  a  urethane  foam  tape  backed 
by  a  pressure-sensitive,  tenacious  adhesive  protected  by 
tissue  and  easily  removed  for  application.  It  comes  in 
i/4-inch  and  %-inch  rolls,  but  for  industrial  purposes  it 
can  be  produced  in  any  width  and  thickness. 


Tests  prove,  the  manufacturer  states,  that  the  adhesive 
backing  will  adhere  to  any  kind  of  dry,  clean  surface. 
Urethane  foam,  by  reason  of  the  air  spaces  developed  in 
its  making,  insulates  against  heat  and  cold,  has  impor¬ 
tant  sound-deadening  properties,  and  is  highly  resistant 
to  oils,  most  chemicals,  and  is  waterproof.  It  has  about 
one  third  the  weight  of  rubber.  The  tape  is  available 
in  many  colors,  and  may  be  painted. 

The  manufacturer  cites  numerous  applications  in  sev¬ 
eral  industries,  and  its  applicability  to  problems  involv¬ 
ing  noise,  dampness,  vibration,  drafts,  or  dust  exclusion 
is  suggested. 

More  information?  Circle  Item  21,  postcard,  last  page. 


Light,  Automatic  Boiler 

Designed  to  meet  the  current  need  for  a  lighter,  low- 
cost,  packaged  automatic  boiler,  40-  and  50-hp  Model  5 
Powermaster  boilers  are  announced  by  Orr  &  Sembower, 
Inc.,  Reading,  Pa.  Models  are  constructed  in  both  high 
pressure  (150  psi)  and  low  pressure  designs  for  both 
steam  or  hot  water  service.  Initial  production  for  im¬ 
mediate  delivery  covers  five  sizes. 

The  Model  5  is  equipped  with  mechanical  pressure 
atomizing  oil  burner  or  partial  pre-mixing  gas  burners 
for  burning  light  oil  or  any  commercially  available  gas 
fuel.  Combination  burners  for  burning  either  oil  or  gas 
can  be  furnished. 

Electronic  programming  and  safety  controls  are  pro¬ 
vided,  identical  to  those  furnished  on  more  expensive 
packaged  automatic  boiler  and  burner  equipment.  A 
wide  variety  of  optional  accessory  controls  and  equip¬ 
ment  are  available  to  adapt  the  boiler  to  any  specific 
operating  application. 

More  information?  Circle  Item  22,  postcard,  last  page. 
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Packaged  Commercial  Burners 

A  new  series  of  commercial  burners  for  forced-draft 
firing  of  gas,  light  oil,  or  dual  fuel  in  medium-size  pres¬ 
surized  or  natural  draft  boilers  is  gaining  widespread 
acceptance  according  to  the  manufacturer.  Iron  Fireman 
Manufacturing  Co.,  Cleveland,  Ohio.  The  company  says 
that  the  completely  packaged  burners,  named  the  Whirl- 
Blast,  are  the  first  of  their  type  on  the  market  for 
medium-size  installations.  The  burners  include  a  new- 
design  burner  head  that  prevents  flame  pulsation,  a 
long-time  problem  in  gas  and  oil  firing,  especially  in 
Scotch  Marine  boilers.  They  also  eliminate  the  need  for 
a  costly  high  smokestack  which  often  detracts  from 
architectural  design;  only  a  short  stack  or  vent  is  re¬ 
quired. 

More  information?  Circle  Item  23,  postcard,  last  page. 


Central  Station  Fan-Coll  Units 

Two  lines  of  central  station  air  conditioning  units, 
featuring  space-saving  design  and  flexibility  with  extra 
capacity,  are  announced  by  Carrier  Corporation,  Syra¬ 
cuse,  N.  Y.  Conditioning  efficiency  has  been  improved 
while  reducing  space  and  weight  by  as  much  as  25% 
in  some  sizes,  according  to  the  company. 

Units  reach  a  top  capacity  of  41,750  cfm  of  condi¬ 
tioned  air  with  a  coil  face  velocity  of  700  fpm  with  no 
water  carryover.  For  face  velocities  of  575  fpm,  the 
units  provide  33,500  cfm.  Eight  sizes  with  air  volumes 
from  2,400  cfm,  are  available  in  each  model  of  the 
System  and  Zoning  Weathermakers.  Centrifugal  fans 
in  these  lines  handle  large  quantities  of  air  with  an  avail¬ 
able  static  pressure  of  approximately  four  inches. 


The  Zoning  Weathermakers,  illustrated,  are  particu¬ 
larly  suited  for  commercial  and  industrial  buildings  con¬ 
taining  a  number  of  areas  that  require  individual  control. 
Filtered  outside  and  return  air  is  drawn  into  the  unit  and 
is  passed  through  a  heating  or  cooling  coil  or  a  combi¬ 
nation  of  both  simultaneously.  Double-acting  dampers, 
governed  electrically  or  pneumatically  by  a  thermostat 
in  the  occupied  area,  regulate  the  mixture  of  cooled  and 
warm  air  to  maintain  supply  air  temperature  to  each 
zone.  The  damper  scheme,  suitable  for  truly  vertical  or 
horizontal  discharge,  eliminates  the  necessity  for  reheat¬ 
ers  or  volume  controls  at  the  end  of  duct  lines  near  the 
conditioned  area.  As  many  as  14  different  zones  can  be 
handled  by  a  single  unit. 

The  System  Weathermaker  series,  for  handling  vir¬ 


tually  any  building  from  a  store  or  group  of  offices  to  a 
multi-unit  application  in  an  entire  skyscraper,  is  said  to 
be  especially  flexible.  Apparatus  may  vary  from  one 
small  system  containing  only  a  fan,  coil,  and  drainable 
drip  pan  to  a  building  block  combination  of  several  sec¬ 
tions  for  complete  conditioning.  It  may  be  installed  ver¬ 
tically  or  horizontally,  suspended  from  the  ceiling  or 
mounted  on  the  floor.  The  fan  section  may  be  arranged 
to  discharge  air  in  any  one  of  four  different  directions. 

More  information?  Circle  Item  24,  postcard,  last  page. 


Underground  Pipe  Insulation 

Insul-Fil  is  an  inorganic  thermal  insulation  which  is 
poured  into  a  trench  containing  pipe  to  be  insulated.  It 
is  manufactured  by  Insul-Fil  Co.,  Inc.,  a  division  of  Mira¬ 
cle  Adhesives  Corp.,  Bellemore,  L.  I.,  N.  Y.  Glass-like 
beads,  made  from  crushed  volcanic  rock  and  containing 
many  dead-air  cells,  provide  the  insulation.  The  beads 
are  covered  with  an  asphaltic  resin  which  makes  the  beads 
waterproof. 

When  steam  or  high  temperature  water  is  introduced 


into  the  system,  a  plastic  zone  is  formed  around  the  hot 
pipes.  Expansion  of  the  pipe  is  provided  for  by  plastic 
zone.  A  typical  installation  is  illustrated :  ( 1 )  A  mini¬ 
mum  of  12-inch  fill  is  used  to  protect  structural  sta¬ 
bility  of  insulation  with  normal  traffic.  (2)  An  un¬ 
sintered  zone  (loose  particles)  may  occur  under  certain 
conditions,  said  to  have  high  insulating  value. 

(3)  The  beam  consists  of  consolidated  plastic  and 
sintered  zones  around  the  pipe,  said  not  to  crack  or 
craze  when  heat  is  turned  on  or  off.  (4)  Pipe  exterior 
is  coated  with  a  brushed  or  sprayed  coat  of  company’s 
accelerator  as  insurance  against  poor  workmanship  and 
to  accelerate  the  softening  of  the  asphaltic  resin  near 
the  pipe.  (5)  The  plastic  zone  will  vary  in  thickness  of 
insulation  covering  used,  temperature,  and  time.  Re¬ 
ferred  to  as  the  conduit,  this  zone  protects  pipe  from 
corrosion.  (6)  The  sintered  zone  is  a  cellular  structure 
of  high  insulating  value. 

The  permanent  insulating  mass  clings  to  the  pipe,  and 
remains  in  that  condition  under  all  normal  conditions, 
the  company  states. 

More  information?  Circle  Item  25,  postcard,  last  page. 


have  its  own  on  and  off  timing.  One  may  cut  in  at  6 
a.m.  and  off  at  noon,  while  another  may  cut  in  at  7 
a.m.  and  off  at  3  p.m.  Only  one  wire  is  required  for 
each  circuit. 

There  is  a  quick-change  calendar  device,  providing 
for  silencing  of  any  circuit  during  any  12-hr  period  of 
the  week.  If  automatic  operation  is  not  desired,  each 
circuit  can  be  manually  controlled.  Since  there  is  a 
locked  cover,  hinged  from  the  bottom,  the  manual 
switches  cannot  be  operated  without  unlocking  the  cover. 
However,  the  pilot  clock  remains  visible  without  open¬ 
ing  the  cover. 

The  compact  unit,  with  a  grey  wrinkle  finish,  meas¬ 
ures  6^  inches  deep,  8  13/16  inches  wide,  and  14% 
inches  high.  Each  circuit  is  rated  at  15  amperes  at  115 
volts. 

More  information?  Circle  item  26,  postcard,  last  page. 

Four  Records  on  One  Chart 

Introduction  of  a  circular  chart  recorder  is  announced 
by  The  Hays  Corp.,  Michigan  City,  Ind.  Called  the 
Universal  Electronic  Recorder,  it  permits  making  up  to 
four  records  on  one  circular  chart. 

Unlike  most  strip  chart  potentiometer  type  recorders, 
the  manufacturer  asserts,  this  unit  utilizes  a  cam  in  all 
its  electronic  receiver  units  which  can  correct  for  non- 
Ihiearity  of  input  signals,  so  that  up  to  four  non-linear 
inputs,  such  as  flow,  gas  analysis,  pH,  and  pressure,  can 
be  handled. 

Two  electronic  receivers  are  available:  (1)  a  differ¬ 
ential  transformer  type  receiver  is  used  in  conjunction 
with  a  number  of  the  company’s  standard  transmitters. 
These  transmitters  are  used  for  pressure,  temperature. 


series  is  said  to  pack  a  greater  efficiency  into  a  smaller 
heating  space.  The  manufacturer  claims  that  the  wet  leg 
design  makes  the  boiler  suited  for  installation  where 
space  conditions  are  a  problem. 

The  use  of  a  wet  leg  base,  with  front,  sides,  and  rear  of 
combustion  chamber  serving  as  prime  water  walls,  plus 
higher  crown  sheet  height,  completely  eliminates  the  need 
of  a  dry  base  to  develop  adequate  combustion  area.  The 
manufacturer  claims  that  this  feature  completely  elimi¬ 
nates  the  need  of  expensive  pitting  or  other  excavation 
problems,  and  also  reduces  the  problem  of  serious  rock 
and  water  conditions  at  the  installation  site. 

The  low  waterline  series  also  features  the  company’s 
windbox  in  place  of  ordinary  extension  to  effect  a  greater 
fuel  savings  by  economical  fuel  consumption. 

More  information?  Circle  Item  28,  postcard,  last  page. 

Glass  Fiber  Pipe  Tape 

A  glass  fiber  pipe  insulation  and  vapor  seal  tape  is 
marketed  by  Associated  Specialties  Co.,  Detroit,  Mich. 
Called  No-Sweat,  No-Freeze,  tape  is  said  to  stop  drip¬ 
ping  from  cold  water  pipes,  hold  heat  in  hot  water  lines, 
and  insulate  from  cold  when  used  as  weather  stripping. 
Tape  is  non-combustible,  vermin-proof,  and  leaves  a  sur¬ 
face  that  can  be  finished  with  paint  or  enamel,  if  desired. 
One  package  covers  20  ft  of  l/^-inch  pipe;  15  ft  of  1-inch 
pipe,  and  sells  for  one  dollar  postpaid. 

More  information?  Circle  Item  29,  postcard,  last  page. 


News  of  Equipment  and  Materials 


Utilizing  a  wet  leg  design  throughout.  Series  FLW  low 
water  line  boilers  are  announced  by  Federal  Boiler  Co., 
Midland  Park,  N.  J.  Sized  from  4,860  to  42,500  sq  ft 
steam  rating  and  featuring  a  low  water  line,  the  boiler 


Master  Time  Control 


Model  MC  6524  master  time  control,  manufactured  by 
Cincinnati  Time  Recorder  Co.,  Cincinnati,  Ohio,  is  used 
for  automatic  heating,  lighting,  ventilating,  and  air  con¬ 
ditioning  in  schools,  hospitals,  factories  and  offices. 

Accurate  and  flexible  operation  on  5-min  intervals  is 
obtained  with  six  individual  circuits.  The  time  control 
can  also  operate  electric  doors  or  illuminated  signs,  and 
sound  program  bells  when  equipped  with  a  duration 
switch. 

Since  each  of  the  six  circuits  can  be  individually 
timed,  on  a  24-hr  basis,  each  automatic  operation  can 


flow,  liquid  level,  or  customer’s  specified  input  motion. 
(2)  A  second  electronic  receiver  is  a  slidewire  type,  also 
with  cam,  used  in  a-c  resistance  bridge  measurement 
and  d-c  potentiometer  type  circuitry. 

A  constant  voltage  source  maintains  voltages  within 
±  0.05%  for  ±  20%  supply  voltage  fluctuation,  elimi¬ 
nating  the  need  for  dry  cells.  Directly  actuated  pressure 
or  temperature  receivers  may  be  added  to  the  unit. 
More  information?  Circle  Item  27,  postcard,  last  page. 
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Heavy  Fuel  Oil  Pre-Heaters 

A  complete  line  of  heavy  fuel  oil  electric  pre-heaters, 
with  thermostatic  regulation  of  temperature,  is  an¬ 
nounced  by  Vulcan  Electric  Co.,  Danvers,  Mass.  The 
line  includes  low  density  tail  piece  heaters,  suction  or 
return  line  heaters,  and  circulation  heaters  in  a  wide 
range  of  models,  wattage,  and  voltage  ratings. 


Tail  piece  heaters  are  made  with  either  2-inch  NPT 
screw  mountings  or  4-inch  bolt  circle  flanges;  1,  2,  3 
and  5-kw  units  are  available  with  dual  control  or  single 
control  thermostats.  Temperature  is  controlled  to  plus 
or  minus  5  d^  F.  Optional  automatic  wattage  output 
drop  on  low  fire  or  standby  may  be  included.  Units 
are  interchangeable  with  standard  types  now  in  use. 

Larger  models  are  available  up  to  36  kw  in  208  to 
550  volts,  single  or  three  phase,  3,  5  or  6-inch  pipe 
flanges,  with  or  without  built-in  thermostat.  These  may 
be  ordered  completely  assembled  in  insulated  shell  and 
jacket,  equipped  with  2-inch  inlet  and  outlet  mounting 
brackets,  ready  for  installation. 

More  information?  Circle  Item  30,  postcard,  last  page. 


Packless  Expansion  Joints 

Three  models  of  packless  expansion  joints,  designed 
to  absorb  greater  expansion  and  contraction  in  pipe¬ 
lines,  are  offered  by  Fulton  Sylphon  Div.,  Robertshaw- 
Fulton  Controls  Co.,  Knoxville,  Tenn.  The  new  models 
meet  requirements  in  high  and  low  pressure  applications 
and  in  situations  where  corrosive  materials  are  being 
transported. 


Model  1290  (at  top  in  photo)  is  suitable  for  use  in 
steam  and  hot  water  lines  under  low  pressure.  The  unit 
also  contains  a  special  fiber  packing  material  for  double 
protection.  It  is  recommended  for  commercial  and  do¬ 
mestic  baseboard  heating  applications. 

Model  1291  (below),  equipped  with  a  stainless  steel 


bellows,  has  a  working  pressure  of  150  psig  and  is  there¬ 
fore  recommended  for  use  in  higher  pressure  lines. 

The  third  model,  designated  12139-R  (not  shown),  is 
made  entirely  of  stainless  steel.  All  parts  are  electrically 
welded  to  form  a  continuous  all-metal  unit.  It  is  rated 
at  a  maximum  operating  temperature  of  1000  deg  F  and 
maximum  operating  pressure  of  700  psig.  Applications 
for  this  unit  are  seen  in  chemical  and  other  industrial 
processing  plants. 

More  Information?  Circle  Item  31,  postcard,  last  page. 


Rotary  Compressors 

A  line  of  positive-displacement  rotary  compressors, 
said  to  rival  the  efficiency  and  stability  of  reciprocat¬ 
ing  machines  while  matching  the  compactness  and  low 
maintenance  of  centrifugals,  is  announced  by  Fairbanks, 
Morse  &  Co.,  Chicago,  Ill.  Compressor  is  designed 
for  continuous  heavy-duty  industrial  service  handling 
air,  gas  or  vapor.  With  a  standard  capacity  range 
of  800  to  13,000  cfm,  it  is  expected  to  have  wide  appli¬ 
cation  in  the  process  industries  for  both  pressure  and 
vacuum  systems,  including  industrial  and  instrument  air, 
refrigeration,  gas  and  vapor  recycling,  and  other  prod¬ 
ucts  and  processes. 


Compressor  is  a  two-impeller,  helical-lobe  type,  axial- 
flow,  rotary  machine  with  four-lobe  power  impeller  and 
a  secondary  impeller  with  six  matching  gaps  synchro¬ 
nized  by  timing  gears.  The  impellers  rotate  with  a  pure 
rolling  motion  and  power  is  transmitted  to  the  secondary 
impeller  through  the  cushion  of  compressed  gas.  There 
is  never  any  metal-to-metal  contact  between  impellers  or 
with  the  surrounding  casing,  making  it  unnecessary  to 
lubricate  the  impellers.  There  can  be,  therefore,  no  lub¬ 
ricant  contamination  of  the  product  and  completely  oil- 
free  air,  gas  or  vapor  is  assured.  Maintenance  is  low 
since  there  are  no  valves  or  pistons  to  wear. 

As  the  impellers  rotate,  the  lobes  and  matching  gaps 
part  on  the  intake  end  creating  an  intake  suction  com¬ 
parable  to  the  suction  stroke  of  a  reciprocating  piston. 
Further  rotation  isolates  the  interlobal  space  from  the 
intake  and  the  intermeshing  lobes  reduce  the  volume 
and  compress  the  gas.  As  the  leading  edges  of  the  lobes 
pass  the  stationary  edges  of  the  discharge  opening,  com¬ 
pressed  gas  is  forced  into  the  discharge  line.  The  inter¬ 
lobal  space  is  reduced  to  zero  before  passing  the  discharge 
opening,  eliminating  pockets  and  gas  carry-over.  The 
flow  of  compressed  gas  is  virtually  continuous,  and  pul¬ 
sation  and  vibration  are  kept  to  an  absolute  minimum. 
More  information?  Circle  Item  32,  postcard,  last  page. 


M  CONDITIONING.  HEATING  AND  VENTILATING.  AUGUST,  1958 


105 


News  of  Equipment  and  Materials 


Suspended,  Free-Standing  Units 

A  71, -^-hp  air  conditioning  unit  for  homes,  stores  and 
offices,  said  to  provide  maximum  comfort  because  of  its 
flexible  air  distributing  ability  which  permits  the  blend¬ 
ing  of  cooled  air  into  the  room,  is  announced  by  the 
Heating  and  Air  Conditioning  Div.,  Stewart-Warner 
Corp.,  Lebanon,  Ind. 


An  addition  to  the  company’s  Custom  series  of  pre¬ 
charged  thermal  expansion  units,  two  models  are  avail¬ 
able  as  free-standing  or  horizontal  ceiling-suspended 
units.  The  horizontal  model,  illustrated,  can  be  installed 
in  the  basement,  attic  or  crawl  space.  Both  the  free¬ 
standing  and  horizontal  models  can  be  used  as  a  direct 
cooling  unit  or  may  be  ducted  to  offer  cooling  comfort 
to  the  extremities  of  the  house  or  building. 

Free-standing  units  are  also  available  in  2,  3,  or  5  hp 
models,  and  are  used  with  air  or  water-cooled  remote 
condensing  units  of  corresponding  capacities.  The 
hp  condensing  units  are  air-cooled  only,  and  have  a 
cooling  capacity  of  84,000  Btu  per  hr. 

More  information?  Circle  Item  33,  postcard,  last  page. 


Steam-Water  Mixer 

Increased  safety  for  workers  involved  in  wash-down 
operations  using  steam  and  water  can  be  obtained  with 
a  Style  D  mixer  available  from  Powers  Regulator  Co., 
Skokie.  Ill. 

According  to  the  company,  many  Arms  wash  resin  and 


debris  off  their  plant  floor  with  a  hose  in  which  cold 
water  and  live  steam  are  mixed.  Unless  the  proper  pre¬ 
cautions  are  taken,  a  worker  involved  in  this  operation 
can  become  severely  scalded.  The  mixer  automatically 


maintains  the  wash-down  water  at  a  given  temperature 
regardless  of  flow  changes  in  the  water  or  steam  supply 
lines,  thereby  protecting  the  worker  from  scalding. 

Water  temperatures  up  to  200  deg  F  can  be  delivered 
by  the  mixer  at  rates  of  up  to  14  gpm,  depending  on  the 
water  temperature  desired. 

A  floating  piston  in  the  mixer  controls  and  equalizes 
the  flow  of  steam  and  water  before  they  enter  the  mixing 
chamber.  It  compensates  for  variations  in  the  supply 
lines  due  to  use  of  nearby  faucets  or  valves.  Check 
valves  are  built  into  the  mixer  inlets  to  prevent  the  in¬ 
terchange  of  steam  and  cold  water  when  the  mixer  is 
not  in  use. 

More  information?  Circle  Item  34,  postcard,  last  page. 


Commercial  Water  Heater 

Series  FTHW  and  FMHW  commercial  water  heaters, 
announced  by  Federal  Boiler  Co.,  Midland  Park,  N.  J., 
are  designed  for  hot  water  supply  installations  in  apart¬ 
ment  houses,  hospitals,  laundries,  processing  plants,  etc. 
They  are  offered  in  horizontal  firebox  and  Scotch  marine 
types. 


Multi-pass  copper  coils  provide  continuous  hot  water, 
and  all  units  have  large  hot  water  content  for  efficient 
operation,  the  manufacturer  states.  Both  series  can  be 
piped  for  two  or  three  different  water  temperatures  to  be 
delivered  simultaneously.  Heaters  are  offered  in  a  full 
range  of  sizes,  jacketed  and  unjacketed. 

More  information?  Circle  Item  35,  postcard,  last  page. 


Tear-Proof  Drafting  Film 

Development  of  Ageproof  Film,  a  tear-proof  drafting 
medium  of  great  permanence  and  unique  drafting  quali¬ 
ties,  is  announced  by  Eugene  Dietzgen  Co.,  Chicago,  Ill. 
According  to  the  manufacturer,  exhaustive  tests  show 
the  material  to  be  unaffected  by  repeated  erasures,  fold¬ 
ing,  and  handling.  Price  is  comparable  to  conventional 
tracing  cloth. 

Made  from  a  virtually  inert  Dupont  Mylar  base,  the 
film  has  great  tensile  strength,  modulus,  and  flex-life.  It 
is  said  to  be  completely  fungus-resistant,  impervious  to 
perspiration,  water,  and  soft  drink. spots. 

More  information?  Circle  Item  36,  postcard,  last  page. 
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Master  Clock  and  Program  System 

Minneapolis-Honeywell  Regulator  Co.,  Minneapolis, 
Minn.,  has  introduced  a  master  clock  and  program  system 
for  use  in  commercial,  industrial  and  public  buildings. 
Move  is  said  to  represent  another  step  in  the  company’s 
new  program  of  accepting  responsibility  for  many  im¬ 
portant  building  operating  functions  in  addition  to  con¬ 
trol  of  heating  and  air  conditioning  equipment. 

The  clock  system  includes  a  master  clock,  which 
usually  is  mounted  in  the  office  of  a  school  principal  or 
building  engineer,  and  any  number  of  secondary  clocks 
located  throughout  the  building.  Also  included  is  a  pro¬ 
grammer  that  breaks  an  electrical  circuit  at  specified 
intervals  to  sound  a  bell,  stop  or  start  beating  and  air 
conditioning  equipment,  or  turn  lights  on  and  off  at 
certain  times.  A  feature  of  the  programmer  is  that  its 
sequence  can  be  changed  by  hand  without  specialized 
tools  or  a  call  to  a  professional  serviceman. 

Company  sales  engineers  located  in  112  principal  cities 
will  work  with  architects  and  electrical  contractors  in 
designing  the  master  clock  and  program  system.  In  addi¬ 
tion,  they  will  supervise  installation  and  provide  the 
building  owner  with  a  year’s  free  service. 

More  information?  Circle  Item  37,  postcard,  last  page. 


Filter  Collector  Improved 

Model  75-80  cabinet  cloth-filter  dust  collector,  an¬ 
nounced  by  Torit  Mfg.  Co.,  St.  Paul,  Minn.,  is  a  modi¬ 
fication  of  tbe  company’s  Model  75,  with  greater  filter¬ 
ing  efficiency  and  four  times  the  previous  model’s  dust 
storage.  It  provides  a  4-1  ratio  of  moving  air  to  filter 
area  with  150  sq  ft  of  cloth  filters  to  a  maximum  of 
600  cfm  of  air  to  be  cleaned.  Filters  are  fine-woven 
cotton,  treated  to  resist  sparks. 

Dust  storage  drawer  has  2-cu  ft  capacity.  Overall  size 
of  the  new  model,  in  inches,  is  28  by  28  by  49  high. 


Unit  is  equipped  with  a  1-hp  motor,  will  move  600 
cfm  through  a  4-inch  inlet  at  4  inches  of  water  static 
pressure;  400  cfm  through  3-inch  inlet  at  5  inches;  or 
350  cfm  through  two  3-inch  inlets  at  4  inches. 

More  information?  Circle  item  38,  postcard,  last  page. 


Line  Separators 

High  efficiency  line  separators,  called  Hi-Line,  are 
available  from  A.C.S.  Industrial  Div.,  American  Copper 
Sponge  Co.,  Inc.,  Woonsocket,  R.I.,  for  steam,  gas,  air, 
and  vapor  phase  chemicals,  eliminating  entrainment  from 
vapor  and  process  lines.  They  are  said  to  remove  almost 
100%  of  all  entrainment  at  high  capacity. 


Separators  utilize  knitted  wire  mesh  for  entrainment 
removal.  The  principles  of  expansion  impingement,  change 
of  direction,  and  liquid  scrubbing  are  applied  to  separate 
liquid  and  vapor.  Among  numerous  applications  may 
be  listed:  steam  lines,  heat  exchangers,  evaporators,  and 
scrubbers. 

Vessels  are  built  according  to  ASME  code  of  carbon 
steel,  or  stainless  steel,  if  specified.  Internal  elements  are 
Type  304  stainless  steel,  or  T-316,  monel,  nickel,  etc,  if 
required. 

More  information?  Circle  Item  39,  postcard,  last  page. 


Cabinet  Air  Conditioners 


These  dust  collectors  draw  dust-laden  air  into  the 
cabinet  from  hoods.  Heavy  particles  fall  immediately 
into  the  dust  tray,  while  the  finer  particles  are  trapped 
on  the  outer,  under  side  of  the  filters.  Of  the  latter,  most 
fall  into  the  tray  when  the  machine  is  stopped.  The  rest 
can  be  shaken  loose  by  a  handle,  shown  in  illustration, 
located  outside  the  cabinet.  The  cleaned  air  can  be  re¬ 
circulated  into  the  room,  thus  conserving  heat,  or  ex¬ 
hausted  outside,  if  preferred. 


A  line  of  cabinet-type  air  conditioning  units  for  year- 
around  use  with  chilled  and  hot  water  is  announced  by 
Ilg  Electric  Ventilating  Co.,  Chicago,  Ill.  Called  Ilg- 
dualair,  the  line  offers  an  air  volume  range  from  200  to 
1400  cfm,  cooling  capacity  of  1  to  5  tons,  and  heating 
capacity  from  25  to  100  thousand  Btu  per  hr. 

The  line  is  designed  to  provide  a  wide  variety  of  stand¬ 
ard  installation  arrangements;  non-recessed,  semi-re¬ 
cessed,  and  fully  recessed.  Universal  and  built-in  models 
are  available  for  wall,  floor,  or  ceiling  mounting.  A  full 
selection  of  intake  and  discharge  locations  is  provided. 

Seven  basic  units  comprise  the  line.  All  models  have 
large-diameter,  centrifugal  fans  which  operate  at  low  tip 
speeds  and  outlet  velocities  for  quiet  operation.  Fans  are 
coupled  to  resilient-mounted  motors.  Cabinet  interiors 
are  lined  with  a  liberal  layer  of  acoustical  material  to 
further  insure  low  operational  noise. 

Motor  and  fan  combinations  in  the  new  cabinet  con¬ 
ditioners  have  been  selected  for  low  electrical  input,  the 
company  states,  and  motors  require  oiling  only  twice  a 
year.  A  hinged  front  panel  permits  motors  and  filters 
to  be  maintained  without  removing  the  panel  from  the 
unit. 

More  information?  Circle  Item  40,  postcard,  last  page. 
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One-Piece  Aluminum  Propeller 

Heavy-duty,  one-piece,  cast  aluminum  alloy  fan  pro¬ 
pellers  are  available  from  Kloppenborg  Foundry  and 
Fan  Co.,  Davenport,  Iowa.  Having  capability  of  deliver¬ 
ing  41,000  cfm  at  1750  rpm,  they  are  said  to  be  suc¬ 
cessfully  employed  in  mining  operations  and  in  the 
ventilation  and  exhaust  of  factories  and  businesses 
throughout  the  country. 


Compact  in  design,  tubeaxial  fans  are  equipped  with 
inlet  and  outlet  flanges  for  mounting  directly  in  ductwork 
or  stack  and  are  said  to  be  rugged,  dependable  fans  to 
exhaust  high-tempjerature  air  or  gases.  In  addition,  fans 
are  designed  for  simple  application  of  corrosive-resistant 
coatings  or  construction  with  special  metals  to  handle 
corrosive  or  explosive  atmospheres. 

Separate  fan  and  motor  platforms  are  eliminated  on 
the  standard  motorized  units,  and  the  anchored  shaft  de¬ 
sign  permits  universal  mounting  in  both  horizontal  and 
vertical  stacks  or  ducts.  The  heavy-gage,  steel-welded 
construction  provides  durability  and  assures  dependable, 
long-life  operation,  the  company  states.  Normal  mainte¬ 
nance,  when  required,  is  simple,  since  belt  tension  and 
adjustment  and  bearing  lubrication  can  be  performed 
externally. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Fan-Type  Gas  Unit  Heater 

A  line  of  gas  unit  heaters,  ranging  from  64,000  to 
200,000  Btu  per  hr  output,  is  announced  by  Industrial 
Div.,  Lennox  Industries  Inc.,  Des  Moines,  Iowa.  Ex¬ 
tremely  compact,  these  new  fan-type  heaters  (smaller 
than  company’s  AT  industrial  series)  are  designed  for 
commercial  use,  churches,  schools,  auditoriums,  restau¬ 
rants,  offices,  stores — any  application  requiring  direct, 
diffused  warm  air  in  less  than  extreme  high  output  ca¬ 
pacities. 


Blades  are  not  assembled,  but  cast  in  one  piece  to 
eliminate  the  danger  of  flying  apart,  the  company  states. 
A  two-bladed  design,  as  well  as  the  four-bladed  model 
shown,  comes  in  36,  42,  and  48-inch  diameters.  Blades 
are  balanced  and  bored  to  specifications,  up  to  ll/^-inch 
bore.  Standard  keyways  are  made  for  the  bore  size 
requested,  and  two  set  screws  hold  blade  safely  on  the 
shaft. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Motorized  Axial  Flow  Fans 


A  line  of  motorized  axial  flow  fans,  Series  300,  for 
mounting  directly  in  ducts  and  stacks  for  exhaust  or 


Vertical  and  horizontal  louvers  diffuse  the  warm  air 
over  a  wide  area,  eliminating  hot  or  cold  blasts.  Heavy- 
duty  heat  exchangers  are  18-gage  aluminized  steel  tubes 
wdth  16-gage  aluminized  steel  header  plates.  Stainless 
steel  ribbon  burners  can  be  removed  through  special  bot¬ 
tom  access  if  desired,  while  a  removable  burner  tray 
facilitates  normal  cleaning  or  service. 

Among  standard  controls  of  the  unit  are  an  automatic 
pilot  with  100%  safety  shut-off,  automatic  gas  valve, 
115-v  adjustable  gas  pressure  regulator,  high  limit  con¬ 
trol,  and  manual  main  gas  and  pilot  valves.  Six  models 
are  available,  with  output  capacities  of  64,000;  80,000; 
96,000;  128,000;  160,000  and  200,000  Btuh. 

More  information?  Circle  Item  43,  postcard,  last  page. 

(Continued  on  page  110) 


supply  air  applications  is  available  from  Sturtevant  Div., 
Westinghouse  Electric  Corp.,  Boston,  Mass.  In  seven 
sizes  for  ducts  and  stacks  from  18  to  42  inches  ID,  the 
tubeaxial  fans  are  available  in  ratings  to  handle  from 
2410  to  36,700  cfm. 


Dial  th#  dliiMrta  for  any  zonal  The 

Trane  Multi-Zone  Climate  Changer 
will  provide  heatii^,  cooling,  venti¬ 
lating— in  any  desired  combination — 
for  as  many  aa  25  zones.  Or  may  be 
used  for  heating,  ventilating  only,  with¬ 
out  a  cooling  coil.  9  sizes  from  1700  to 
29,000  cfm.  of  standard  air. 


Heat,  cool,  ventilate  25  zones 
ith  one  Trane  Climate  Changer! 

Multi‘Zone  units  supply  different  air  conditions 
for  different  zones — at  the  same  time  I 


Here’s  easy-to-install  air  conditioning  for  buildings 
where  individual  units  in  each  zone  would  be  too  costly. 
It’s  the  Trane  Multi-Zone  Climate  Changer  that  sup¬ 
plies  complete  air  conditioning  ...  or  any  combination 
of  heating,  cooling,  ventilating.  It’s  especially  useful 
for  buildings  that  require  maximum  cooling  in  one  or 
more  zones  while,  at  the  same  time,  other  zones  may 
require  less  cooling,  or  even  heating. 

Next  time  you  plan  an  air  conditioning  job,  make  it 
a  Trane  Multi-Zone  Climate  Changer.  Talk  to  your 
nearby  Trane  Sales  Office,  or  write  Trane,  La  Crosse, 
Wisconsin. 


CHICK  THISI  CLIMATI  CHANGDI  FIATURISi 

a  Na  loakaga.  Adjustable  hot  deck  felt  strips  insure  tight 
closure.  Damper  blades  close  tightly  against  strips,  main¬ 
taining  unit  capacity,  eliminating  zone  overheating  due  to 
leakage.  Standard  on  alt  Trane  Multi-Zone  Climate 
Changers. 

•  Canctani  valumo  of  air  at  different  temperatures.  Does  not 
accomplish  temperatmre  control  by  varying  air  quantities. 

•  Cantrallzas  piping  and  controls  in  one  panel. 

•  One  Rourca  of  chilled  water  (or  refrigerant  for  DE  coils). 

•  Ellmlnato*  rohoot  coils  and  their  controls  in  zone  ducts. 

•  Sactianallzod  centirucMon  for  fast,  easy  installation. 

a  Full-langth  dompor  taction  for  each  full-length  coil  smooths 
out  air  flow,  improves  air  distribution. 

o  Full-wl<Hh  drain  pan  under  coil-damper  section. 


For  any  air  condition,  turn  to 


TRRHE 


MANUFACTUKING  INGINIUS  OF  AIR  CONDITIONING,  HIATING,  VINTILATING  AND  HIAT  TRANSFIR  IQUIFMINT 


Air  condition  ono  zona  with  this 
standard  Trane  Climate  Changer. 
Horizontal  or  vertical  units  from 
600  to  29,000  cfm. 


Cut  powor  cost*  with  this  Trane  ^ 
CenTraVac  water  chiller.  Auto-  ^ 
maticaUy  paces  itself  to  supply 
just  the  cooling  needed. 
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Electrically  Powered  Drum-Heater 

An  electrically  powered  drum-heater  for  melting  drums 
of  various  fluid  materials  such  as  tars,  waxes,  pitches,  and 
resins  is  announced  by  Glas-Col  Apparatus  Co.,  Terre 
Haute,  Ind. 

Built  of  aluminum,  the  heater  is  light  and  easy  to 
handle.  All  that  is  necessary  is  to  lower  it  down  over  the 
drum  to  be  heated,  and  to  hook  up  the  three  leads.  The 
unit  is  designed  and  built  in  a  single  piece,  and  has  no 
hinges  which  could  be  sprung  or  torn  off  as  a  result  of 
rough  handling. 


Three  circuits  provide  zone  heating,  each  circuit  cover¬ 
ing  a  third  of  the  height  of  the  drum.  One,  two,  or  three 
of  the  zones  may  be  used  depending  on  the  level  of  the 
liquid  in  the  drum.  The  drum  heater  is  rated  at  6000 
watts  (2000  watts,  230  volts  for  each  circuit)  which  pro¬ 
vides  ample  power  for  rapid  melting  of  materials  without 
the  danger  of  hot  spots. 

More  information?  Circle  Item  44,  postcard,  last  page. 


Industrial  Dehumidifier 

To  meet  rigid  requirements  for  continuous,  low-volume 
drying  of  air,  gas  or  liquids,  Universal  Dynamics  Corp., 
Arlington,  Va.,  introduced  a  small,  commercial-indus¬ 
trial  dehumidifier. 


Model  A12  is  a  compact,  dual-tower  adsorption  de¬ 
humidifier  capable  of  handling  up  to  70  cfm.  The  dual 


tower  feature  makes  possible  continuous  drying,  the  com¬ 
pany  states,  the  unit  removing  as  much  as  30  lb  of  water 
vapor  per  24  hr.  In  addition  to  standard  applications,  this 
unit  is  well  suited  for  humidity  control  in  unheated  spaces 
or  low  temperature  installations,  since  it  operates  ef¬ 
ficiently  at  any  temperature. 

The  self-contained  unit  is  completely  automatic  and 
may  be  installed  either  inside  or  outside  the  space  to  be 
controlled.  It  is  available  with  humidistat  controls  fw 
use  in  a  room,  or  with  a  constant  humidity  regulator  for 
maintaining  close  tolerances  ( ±:  0.5%  relative  humidity) 
in  a  cabinet,  oven  or  stream  of  air. 

Typical  applications  are  in  laboratories,  manufacturing 
plants,  and  storage  rooms;  also  in  milk  carton  condition¬ 
ing,  accelerated  drying  of  temperature-sensitive  products, 
selective  purification  by  adsorption,  delivering  air  be¬ 
low  32  deg  F  without  frost,  and  eliminating  corrosion, 
mold,  and  other  forms  of  moisture  damage. 

More  information?  Circle  Item  45,  postcard,  last  page. 


Packaged  Acid  Chiller 

A  packaged  acid  chiller  is  designed  by  Mayer  Re¬ 
frigerating  Engineers,  Inc.,  Lincoln  Park,  N.  J.,  for  cool¬ 
ing  and  temperature  control  of  plating,  anodizing  and 
chemical  solutions.  Called  Acid  Chil-er,  it  combines  all 
the  components  of  a  complete  acid  cooling  system  in  a 
single,  pre-assembled  portable  unit.  No  bolting  down  or 
special  foundation  is  required. 

Basic  components  include  a  complete  refrigeration  sys¬ 
tem,  insulated,  hermatically  sealed  acid  cooler,  and  auto- 


matic  controls  and  safety  devices  for  proper  operation 
and  protection.  All  internal  wiring  and  piping  is  com¬ 
pleted,  ready  for  operation  when  connected  to  supply ; 
lines  and  plant  power. 

Unit  is  completely  automatic  in  operation.  When  switch 
is  turned  to  on  position,  automatic  controls  take  over 
and  no  further  attention  is  required. 

Twelve  standard  model  sizes  are  available  for  both 
regular  and  explosive-proof  operations.  They  should 
prove  of  particular  interest  where  new  or  modernized 
plating  or  anodizing  operations  are  contemplated,  the 
company  states,  since  they  eliminate  the  need  of  coils  m 
solution  tanks  or  the  use  of  an  external  heat  exchanger. 

More  information?  Circle  Item  46,  postcard,  last  pag«- 
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RECO  water  heating  equipment  picked  for 
$110,000,000  project! 

Atomic  power  stations  aren’t  temporary  structures  . .  .  especially  when  they  cost 
upward  of  one  hundred  million  dollars.  All  equipment  must  have  what  it  takes 
to  give  decades  of  dependable  service.  So,  of  course  we’re  proud  that  RECO 
copper-lined  storage  heaters  drew  the  job  of  supplying  hot  water  for  the  nation's 
_ _  largest  civilian  atomic  electric  power  plant. 

*^*^'°’*  RECO  manufactures  a  complete  line  of  hot  water  storage  heaters.  Special  linings 
*Biwp«tiMtriiMtky  WnfiofiMin  available  to  meet  any  requirement.  Write  for  free  20  page  catalog  containing 

OniiHii  Litiit Cm$m,  tables,  dimensions,  diagrams  and  details.  Address  RECO,  Dept,  A,  7th  &  Hospital 

Jnws  Htod  Millir,  Ik.  CONVERTORS  STORAGE  HEATERS  INSTANTANEOUS  HEATERS  HEAT  RECLAIMERS  STORAGE  TANKS 
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Louvers,  Penthouses 

A  line  of  extruded  aluminum,  weather-tight  louvers 
and  louver  penthouses  to  meet  modern  ventilation  and 
architectural  design  requirements  in  industrial,  institu¬ 
tional  and  commercial  applications  is  announced  Ity 
E.  Van  Noorden  Co.,  Boston,  Mass. 

Both  louvers  and  louver  penthouses  are  available  in 
three  types:  (1)  standard  stationary;  (2)  stormproof 
stationary;  and  (3)  adjustable.  All  three  are  guaranteed 
weathertight,  having  the  company’s  vertical  gutter  with 


Swimming  Pool  Pump 

Aqua-Flite  swimming  pool  pump  designed  for  use 
with  swimming  pool  filtration  equipment,  is  available 
from  Sta-Rite  Products,  Inc.,  Delavan,  Wis. 

The  self-priming  pump  has  a  large-capacity,  all-brass 
basket,  completely  built-in.  It  is  an  integral  part  of  the 
pump  volute  design  and  consequently  makes  the  pump 


controlled  return  which  prevents  drippage  or  penetration 
of  water  from  the  outside.  In  the  stormproof  type,  baffles 
at  the  middle  and  top  of  the  blades  give  added  protection 
against  extreme  weather  conditions.  In  the  adjustable 
type,  the  blades  may  be  operated  by  hand  quadrant  or 
by  chains  with  spring  release. 

More  information?  Circle  Item  47,  postcard,  last  page. 


Automatic  Heating  Tape 

Cox  &  Company,  Inc.,  New  York,  N.  Y.,  introduces 
an  automatic  heating  tape,  tradenamed  Automatic  Ready 
Heat. 

Tape  protects  exposed  water  pipes  and  sprinkler  sys¬ 
tems  automatically,  regardless  of  outside  temperature 


riuctuations.  A  pre-set  thermostat  is  an  integral  part 
of  the  heating  tape.  The  built-in  thermostat  is  automati¬ 
cally  located  against  the  water  pipe  or  sprinkler  pipe 
being  protected. 

Company  offers  four  models  of  the  heating  tape  vary¬ 
ing  from  6  to  20  ft  in  length. 

More  information?  Circle  Item  48,  postcard,  last  page. 


more  compact,  using  much  less  space  than  standard 
model  pumps,  the  company  states.  There  is  a  quick- 
release  cover  with  a  single  knurled  knob  providing  easy 
access  to  the  strainer  basket. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Flange  Spreader 

A  new  tool  for  spreading  flanged  pipe  connections  to 
insert  gaskets  or  *i»rifices  is  manufactured  and  marketed 
by  Wm.  L.  Riggs  Co.,  Tulsa,  Okla. 

This  tool  has  been  appropriately  named  Safety  Boy 
because,  by  its  use,  flange  spreading  is  safer,  faster  and 
more  economical.-''^’* 


A  feature  of  the  tool  is  a  circular  cam  wedge.  This, 
plus  the  use  of  a  ratchet  handle,  provides  pipefitters  with 
a  lightweight,  handy-to-carry  tool  that  will  spread  a 
flange  in  a  matter  of  seconds. 

Operation  of  the  tool  is  fast  and  simple.  First,  all 
flange  bolts  are  loosened  and  necessary  bolts  removed. 
The  tool  is  anchored  onto  flanges  by  insertion  of  pins 
into  flange  bolt  holes  while  at  the  same  time  inserting 
tapered  edge  of  circular  cam  wedge  into  small  opening 
between  flanges.  Pressure  easily  applied  by  ratchet  handle 
quickly  spreads  flange  connection. 

More  information?  Circle  Item  50,  postcard,  last  page* 
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Special-Application  Fan 

An  industrial  fan  wheel  specially  designed  for  exhaust- 
in<r  air  containing  clinging  type  fibrous  material  such  as 
wool,  cotton  rayon,  and  trim  from  corrugated  box  and 
paper  machines,  has  been  introduced  by  the  Chicago 
Blower  Corp.,  Franklin  Park,  Ill. 


Constructed  with  a  heavy  back  plate,  fins  and  steel 
spider,  the  wool  wheel,  as  it  is  called,  has  a  sloping  sur¬ 
face  back  of  the  fan  blades  to  prevent  fibrous  material 
from  clinging.  In  addition,  the  fan  utilizes  a  cone  over  the 
hub  to  further  inhibit  clinging  action. 

More  informaflon?  Circle  Item  51,  postcard,  last  page. 


Rotary  Masonry  Bits 

A  complete  line  of  Cyclo-Core  cai  hide-tipped  roteiry 
masonry  bits  is  offered  by  New  England  Carbide  Tool 
Co.,  Medford,  Mass.  Available  in  a  range  of  diameters 
from  11/2  to  6  inches,  the  bits  permit  drilling  of  concrete, 
with  or  without  reinforcing  rods. 


Bits  feature  precision-ground  cutting  edges;  multiple, 
spiral  tip-to-shank  flutes;  removable  shanks;  and  brazed 
carbide  tips  which  can  be  easily  resharpened.  Starting 
centers  permit  pinpoint  location  of  holes,  and  prevent 
“walking.” 

Used  with  the  company’s  Cyclo-Core  portable  masonry 
drilling  machine,  the  bits  are  said  to  provide  lowest  cost 
per  hole  on  the  toughest  drilling  jobs. 

More  information?  Circle  Item  52,  postcard,  last  page. 


Your  ideas  work  better 

when  you  work  with  HONEYWELL 


me  following  pages  bring  you  the  latest  developments 
in  automatic  controls  from  Honeywell.  They  widen 
your  choice  of  products,  give  you  more  to  work  with. 

For  complete  information  on  these  new  control  prod¬ 
ucts  and  systems,  call  your  nearest  Honeywell  sales 
office.  Honeywell  provides  112  offices  throughout  the 
country;  each  is  staffed  with  capable  control  specialists 
to  assist  you  in  preparing  proposals  and  writing  speci¬ 
fications. 

Look  over  these  new  products  and  systems.  And, 
remember,  they  are  backed  by  the  kind  of  support  only 
Honeywell  can  offer  you. 
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FOR  MORE 
TO  WORK  WITH 


’..WORK  mm 

HOHimiU 


1 


R  CONDITIONING,  HEATING  AND  VENTILATING,  AUGUST,  1958 


113 


News  of  Equipment  and  Materials 


Stainless  Aligning  Connector 

Brazed  or  welded  connection  of  stainless  piping  sys¬ 
tems  may  be  completed  more  easily  with  a  new  aligning 
connector  offered  by  Speedline  Div.,  Horace  T.  Potts  Co., 
Philadelphia,  Pa.  The  stainless  connector  fits  over  the 
ends  of  pipe  or  fittings  to  provide  a  socket-type  joint. 


Connector  provides  a  snug  fit  that  holds  the  pipe  and 
fittings  in  position  until  welding  or  brazing  secures  the 
connection.  The  connector  also  makes  possible  in-place 
preassembly  of  complicated  process  piping  layouts. 

The  aligning  connector  is  designed  specifically  to  be 
used  with  Speedline  fillings  and  lightwall  piping  systems, 
Schedules  5  and  10.  It  fits  over  the  fittings  as  well  as 
the  pipes. 

More  information?  Circle  Item  53,  postcard,  last  page. 


Heavy  Duty  Chain  Vise 

A  heavy  duty  chain  vise  with  faster,  easier  tightening 
features  has  been  developed 
by  Erie  Tool  Works,  Erie, 

Pa.  The  Pipemaster  vise 
also  utilizes  a  side  handle 
which  gives  better  leverage 
and,  because  the  operator 
can’t  hit  the  bench,  safer 
adjustment. 

Model  No.  IPVC  has  a 

Ys  to  21/4-inch  capacity,  ^ 

while  Model  No.  2PVC  has  i 

a  Vs  to  4-inch  capacity.  | 

Each  has  reversible  front  I 

and  back  jaws  with  an  in-  I. 

terlocking  principle,  giving  — 

double  jaw  life.  A  fifth  jaw 

offers  more  support  to  avoid  deforming  small  pipe. 

Reversing  or  replacing  the  jaws  is  accomplished  quickly 
and  easily  by  loosening  a  single  bolt  which  holds  them 
firmly  to  the  base.  There  is  no  shearing  pressure  on  the 
bolt,  because  these  double  action  jaws  are  held  in  position 
by  the  base.  The  chain  mechanism  unit  is  secured  by  a 
set  screw  and  consequently  cannot  fall  out.  Vises  in  both 
sizes  feature  pipe  rests  and  easy  operating  benders,  which 
are  built  into  their  broad  base. 

More  information?  Circle  Item  54,  postcard,  last  page. 
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For  your  mechanical  systems...  Honey  well  Hi  Velocity 
Double-Duct  Mixing  Box  Controls 


Now  your  choice  of  two  constant 
volume  systems 


1.  Honeywell’s  Volumatic*  system  gives  clients  de¬ 
pendable,  economical,  constant  volume  control  of 
double-duct  systems.  This  control  system  uses  piston 
motors  with  nylon  bearings  which  require  less  lubri¬ 
cation  and  a  sensitive  pressure  regulator.  It  can  be 
applied  to  all  sizes  and  types  of  mixing  boxes. 

2.  Honeywell’s  Duablend*  system  gives  your  clients 
superior  performance  and  minimum  maintenance. 
Better  performance  is  secured  by  using  two  pres¬ 
sure  regulators  to  assure  constant  volume  from  each 


duct  (under  control  of  space  thermostat)  regardless 
of  pressure  changes.  Its  exclusive  Sub-master  pres¬ 
sure  regulator  provides  a  similar  stabilizing  control 
action  to  the  Sub-master  duct  thermostat  in  heating 
and  ventilating  units. 

For  minimum  maintenance,  the  Duablend^  system 
uses  the  simple  Honeywell  Air-Balance  Valves*. 
These  valves  have  no  mechanical  parts  to  wear  and 
no  adjustments.  The  valves  operate  on  the  balance 
of  air  pressure  on  two  sides  of  a  flexible  diaphragm. 

•Trademark 

tDuablend  formerly  termed  Air  Blender 


Honeywell 
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News  ot  Equipment  and  Materials 


Semi-Recessed  Cuspidor 

A  semi-recessed  cuspidor  is  announced  by  Plumbing 
and  Heating  Division  of  American-Standard,  New  York, 
N.  Y.  Named  Seredor,  it 
may  be  installed  alone  or 
in  combination  with  any 
of  four  American-Standard 
wall-hung  drinking  foun¬ 
tains:  the  Tioga,  Sharon, 

Saratoga  and  Calistoga. 

It  is  similar  in  size  and 
appearance  to  the  semi- 
recessed  Tioga  fountain ; 
both  fixtures  measure  26% 
by  14  inches  and  extend 
6y2  inches  from  the  finished 
wall  line. 

The  cuspidor,  for  use 
primarily  in  gymnasiums,  is 
made  of  vitreous  china  for  maximum  sanitation,  and 
has  an  integral  china  strainer.  A  4  by  9-inch  opening 
under  the  bowl  allows  easy  access  to  all  fittings.  Three 
concealed  bolt  holes  at  the  bottom  and  one  exposed  bolt 
hole  at  the  top  insure  secure  anchorage  to  the  wall.  A 
punching,  1%  inches  in  diameter,  is  provided  for  a  self¬ 
closing  valve  when  the  unit  is  used  alone.  When  used 
with  drinking  fountain,  the  fountain  valve  controls. 

More  information?  Circle  Item  55,  postcard,  last  page. 


Power-Vented  Gas  Heater 

A  20,000-Btu  power-vented  gas  heater  which  fits  be¬ 
tween  wall  studs  is  added  to  the  line  of  Novent  and 
Dynavent  gas  heaters  manufactured  by  Suburban  Ap¬ 
pliance  Co.,  Whippany,  N.  J.  Unit  is  said  to  afford 
very  quiet  forced-air  heating  with  power  venting,  mak¬ 
ing  it  suitable  for  homes,  motels,  and  offices. 


Construction  is  such  that  unit  will  not  burn  any  room 
air  and  will  exhaust  all  combustion  products  out  of 
doors.  Power  venting  is  said  to  eliminate  the  need  for 
flue  or  chimney.  Tests  are  said  to  have  proven  that 
heat  distribution  eliminates  practically  all  temperature 
differential  between  ceiling  and  floor. 

More  information?  Circle  Item  56,  postcard,  last  page. 


VOLUMATIC 


DUABLEND 


Here’s  how  these  two  dependable  systems  work 


Volumatic  System:  1)  Space  thermostat  operates  motor  to 
change  ratio  of  hot  and  cold  air.  2)  Pressure  regulator  in  mixed 
air  operates  another  motor  to  adjust  linkage,  increase  or  de¬ 
crease  total  volume  from  both  hot  and  cold  ducts  (as  shown 
above).  Or,  (not  shown)  1)  Space  thermostat  operates  motor 
to  control  hot  duct  valve.  2)  Pressure  regulator  in  mixed  air 
operates  motor  to  control  cold  duct  valve,  maintain  constant 
total  volume.  This  low  cost  system  gives  dependable  control, 
IS  easy  to  maintain,  fits  all  sizes  and  types  of  mixing  boxes. 


Duablend  System:  1)  Space  thermostat  resets  Sub-master 
pressure  regulator  controlling  valve  in  hot  duct.  2)  Pressure 
regulator  in  mixed  air  controls  the  total  air  volume  by  operat¬ 
ing  cold  duct  valve.  3)  Change  in  flow  resulting  from  changes 
in  hot  duct  pressure  is  corrected  by  Sub-master  regulator 
operating  hot  valve  without  disturbing  cold.  4)  A  change  in 
flow  caused  by  changes  in  cold  duct  pressure  is  corrected  by 
regulator  controlling  total  flow  which  adjusts  cold  duct  valve. 
Sub-master  flow  regulator  holds  hot  duct  flow  constant. 
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f  FOR  MORE 
TOWORKWITH 


News  of  Equipment  and  Materials 


Condenser,  Coil  Cleaning  Unit 

An  improved  model  of  Clean-lt  is  announced  by  Hast¬ 
ings  Air  Control,  Inc.,  Omaha,  Neb.  The  new  device 
promises  to  be  even  more 
popular  than  its  predeces-  — 

sor  among  refrigeration,  f 

air  conditioning,  and  heat-  I  I 

ing  contractors  due  to  its 
improved  ability  to  handle 

acids,  solvents  and  deter-  \ 

gents  for  cleaning  all  types  _  m  \ 

of  condensers,  coils,  and  1 H  I 

blowers,  the  company  I  j  H  I  ^ 

Featured  in  the  1958 
model  is  an  acid-proof 
polyethylene  tank  and  an 
acid-proof  pump  with  heat- 

resistant  impellers  and  titanium  shaft.  The  portable  tank 
is  mounted  on  rubber-tired  wheels,  and  belt-lined  skids 
for  going  up  and  down  stairs.  The  tank  can  be  filled 
wherever  convenient  and  then  wheeled  to  the  equipment 
being  serviced. 

Water-cooled  condensers  and  coil  tubes  are  de-scaled  by 
using  the  cleaning  unit  to  recirculate  acid  solutions.  Sedi¬ 
ment  settles  to  the  bottom  of  the  tank,  and  clean  solution 
is  pumped  back  into  the  tubes. 

Air-cooled  and  evaporative  condensers,  coil  surfaces, 
cooling  towers,  and  blowers  are  cleaned  by  using  the  unit 


to  spray  hot  detergents  or  solvents  through  the  special 
high  velocity  nozzle.  The  dirty  solution  is  then  syphoned 
out  with  an  oval-shaped  suction  tube. 

The  device  can  also  be  used  as  an  emergency  sump 
pump,  and  for  winterizing  water  coils  and  condensers 
with  anti-freeze. 

More  information?  Circle  Item  57,  postcard,  last  page. 


High-Recovery  Circulator 

A  high-recovery,  8-flue  circulator,  producing  180-deg 
water,  is  developed  by  Republic 
Thermoglas  Water  Heater  Div., 

Republic-Odin  Appliance  Corp., 

Huntington  Park,  Calif.  For 
apartment  buildings  and  multi- 
unit  housing,  its  increased  Btu 
input  is  said  to  eliminate  the 
need  for  a  booster  tank. 

Designated  the  No.  336  Hi-Re- 
covery  8-Flue  Circulator,  heater  | 

has  an  input  of  240,000  Btu,  i 

and  is  suitable  for  swimming 
pools  (with  auxiliary  tanks), 
clubs,  hospitals, 
auto-wash  establishments,  laun- 


„  WORK  WITH 

Homwm, 


Th*  Sup«rvitery  DataC«nl*r  for  the  Exchange  Park  Center  in  Dallas, 
Texas,  provides  an  operational  check  on  compressor  and  boiler  pres¬ 
sures  for  the  entire  center  which  will  eventually  include  4  major  office 
buildings,  a  department  store,  150  retail  stores,  a  thousand-room 
hotel,  an  auditorium  and  a  m^ical  center.  Each  component  of  the 


system  is  represented  in  miniature  on  the  30  foot  panel.  Owner:  Win. 
A.  Blakely;  Engineer:  Blum  &  Guerrero;  Architect:  Lane,  Gamble  « 
Associates;  General  Contractor:  J.  E.  Morgan  &  Sons;  Mechanical 
Contractor:  Kieffer  Plumbing  &  Heating;  Electrical  Contractor: 
Fischbach  &  Moore. 
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News  of  Equipment  and  Materials 


Jacketed  "Y"  Valves 

Addition  of  jacketed  “Y”  valves  to  its  line  of  jack¬ 
eted  piping,  valves  and  fittings  is  announced  by  Parks- 
Cramer  Co.,  Fitchburg,  Mass.  These  valves  will  provide 
the  low  flow  resistance  characteristic  of  gate  or  plug 
valves  with  the  convenience  and  control  of  a  globe  valve, 
the  company  states. 

It  is  expected  that  these  valves  will  also  find  extensive 
use  as  flush  valves  under  jacketed  tanks  and  vessels. 


The  valve  can  also  be  supplied  in  the  packless  type, 
bellows  sealed  between  bonnet  and  disc.  Stems  are  stand¬ 
ard  with  regular  thread  but  fast  lead,  quick  opening  type 
is  available. 


Current  production  on  these  valves  is  2  and  3  inches 
line  size,  but  a  full  range  of  sizes  from  1^/4  to  8  inches 
is  planned.  Standard  material  is  semi-steel.  Valves  arc 
also  available  in  Ductile  Iron,  Ni-Resist,  bronze,  steel  and 
stainless  steel.  Valves  are  fully  jacketed  and  are  said  to  be 
well  suited  for  steam,  hot  oil,  or  any  other  type  of 
heating  medium. 

More  information?  Circle  Item  59,  postcard,  last  page. 


Hand-Operated  Roll  Filter 

Introduction  of  a  low-cost,  manually-operated,  roll- 
away  type  filter  is  announced  by  Continental  Air  Filters, 
Inc.,  Louisville,  Ky.  For  industrial,  commercial,  or  in¬ 
stitutional  applications,  filters  will  be  marketed  under  the 
name  Conomanual,  similar  to  the  company’s  Conomatic, 
but  hand-operated  rather  than  automatic. 

Media,  of  the  viscous  impingement  type,  is  synthetic 
fiber  blanket  backed  with  cotton  mesh,  resistant  to  mois¬ 
ture,  fungus  and  fire.  CFM  ratings  are  based  on  a  maxi¬ 
mum  velocity  of  500  fpm,  but  operation  is  efficient  at 
velocities  from  250  to  500  cfm,  the  company  states.  Fur¬ 
nished  in  72-ft  rolls,  media  is  expected  to  be  of  interest 
to  schools,  auditoriums,  and  churches,  or  wherever  cost 
limitations  prevent  consideration  of  automatic  equip¬ 
ment  but  where  the  convenience  of  a  roll-away,  disposable- 
media  filter  is  desired. 

More  information?  Circle  Item  60,  postcard,  last  page. 


Honeywell  Supervisory  DataCenter^ 

Central  supervision  of  air  conditioning 
for  a  120  acre  park 


One  of  eight  steam-driven  refrigeration  compressor  systems  de¬ 
picted  in  miniature  on  the  DataCenter  panel.  Other  modules  on 
panel  provide  data  on  performance  and  operation  of  9  cooling  towers 
and  5  boilers,  start-stop  buttons  and  pilot  lights  for  water  pumps, 
temperature  selector  knob  for  the  heat  exchanger,  pH  meter  for 
condenser  water  and  several  alarms,  audible  and  visual. 

Tndemark 


The  30-foot  Supervisory  DataCenter  panel  for  Ex¬ 
change  Park  is  installed  in  the  Utilities  Building.  It 
enables  the  operating  engineers  to  check  on  the  op¬ 
eration  of  the  steam  turbine  driven  refrigeration  com¬ 
pressors  and  boiler  plant  steam  pressures  that  serve 
this  entire  project  with  steam  and  chilled  water  for 
their  respective  air  conditioning  systems.  Pilot  lights 
show  which  equipment  is  operating.  Fluid  pressures 
and  temperatures  are  indicated  continuously. 

The  added  efficiency  and  savings  which  centralized 
control  such  as  this  offers  building  owners  can  be 
custom  designed  for  your  clients.  Only  Honeywell 
has  the  equipment,  facilities  and  experience  to  de¬ 
velop  special  panels  to  suit  all  buildings.  Honeywell 
Industrial  instruments  are  precise  and  dependable. 
Honeywell  panel  manufacturing  facilities  are  the  larg¬ 
est  in  the  control  industry.  And  Honeywell  has  over 
400  centralized  control  panels,  of  great  variety  in  op¬ 
eration. 


Honeywell 

IH] 
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NEWS  OF  THE  MONTH 


COPPER  AND  COPPER  SILICON 

both  found  to  be  effective  in  resisting  corrosion 
in  27-year  test  of  two  water  storage  heaters. 

Inspection  of  two  water  storage  heaters,  in  service  for 
27  years  in  The  Bronx  County  Courthouse,  New  York 


ncers,  both  heaters,  products  of  Patterson-Kelley  Co.. 
Inc.,  East  Stroudsburg,  Pa.,  have  all  of  their  original 
fittings  in  good  operating  condition  and  the  copper  tube 
bundles  and  supports  show  no  signs  of  wear  or  corro¬ 
sion.  Engineer  R.  B.  Scally  is  shown  making  inspection. 


City,  indicates  that  both  copper  and  copper  silicon  have 


excellent  corrosion-resistant  qualities  and  durability. 

Two  storage  heaters,  one  copper-lined  (steel  shell  lined 
with  copper),  and  the  other  of  copper  silicon,  were  in¬ 
stalled  in  1932  in  order  that  Department  of  Public  Works 
engineers  could  compare  the  performance  of  copper  with 
the  then  new  copper  alloy.  The  two,  12  ft  long,  4%  ft 
dia,  have  processed  17  million  gallons  of  water,  at  an 
average  rate  of  8  tons  per  day,  ever  since.  Annual  inspec¬ 
tions  have  been  made.  According  to  the  building  engi- 


A  test  and  demonstration  module  incorporated  into  a 
new  Systems  Engineering  Laboratory  at  the  headquarters 
of  Carrier  Corp.,  Syracuse,  N.  Y.,  permits  owners,  archi¬ 
tects  and  consulting  engineers  to  see  and  feel  what  work¬ 
ing  in  a  new  or  remodelled  office,  typical  of  the  entire 
building,  will  be  like  before  construction.  Sides  are  flexible 
and  ceiling  adjustable  for  duplicating  exactly  rooms  in 
a  commercial  building,  hotel  or  hospital.  Six  different 
central  systems  plus  radiant  heating  can  be  compared. 
A  horizontal  Weathermaster  unit  is  installed  above  hung 
ceiling  in  "hallway."  Conditioned  air  is  discharged  into 
the  room  through  a  flush-with-the-wall  grille  over  the  door. 


Prof.  E.  R.  Queer,  ASHAE  president, 
is  shown  with  six  of  twelve  German 
heating  engineers  here  to  study  resi¬ 
dential  heating  codes  and  standards. 
The  visitors,  left  to  right,  are:  A.  W. 
Hans,  Fire  Dept.,  Cologne;  A.  Vitt, 
building  construction  supervisor,  Dussel- 
dorf;  Dr.  E.  Jacobi,  reconstruction  min¬ 
istry  official;  G.  W.  Labohm,  chairman, 
heating  and  ventilating  section,  Ger¬ 
man  Engineers  Society,  Dortmund; 
H.O.D.  Reinders,  secretary  of  heating 
and  ventilating  section,  German  Engi¬ 
neers  Society,  Dusseldorf;  and  G- 
Schiemann,  boiler  and  pressure  vessel 
inspection  board,  Dusseldorf. 
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A  NEW  LINE  OF  HORIZONTALLY 
SPLIT-CASE  CENTRIFUGAL  PUMPS 


Quiet  Operating  .  .  .  Low  Cost .  .  .  Efficient^  Hydraulically  Balanced 


FOR 

AIR  CONDITIONING 

Air  Washing 

Chilled  Water  Circulating 
Condenser  Water  Service 
Cooling  Tower  Circulating 

BOOSTER 

Increasing  City  Water  Pressure 

HEATING 

Boiler  Feed 

Condensation 

Hot  Water  Circulating 

PNEUMATIC  WATER  SYSTEMS 

Automatically  maintaining  the  required 
pressure  in  closed  tanks  to  instanta¬ 
neously  deliver  water  to  all  fixtures. 

REFRIGERATION 

Water  Circulating 

SNOW  MELTING 

Ethelene  Glycol  Circulating 


Chicago  Pump  Company  announces  a  new  line  of  Single  Stage,  Horizon¬ 
tally  Split-Case  Centrifugal  Pumps — known  as  Type  “S”. 

These  pumps  feature  heavy  shafts  .  .  .  short  span  between  bearings  .  .  . 
minimum  space  requirements  .  .  .  excellent  operating  efficiencies  .  .  .  de¬ 
sirable  capacity-head  characteristics  .  .  .  pre-lubricated  ball  bearings  .  .  . 
mechanical  seals  .  .  .  easily  removable  rotating  assembly  .  .  ,  suction  and 
discharge  on  same  lower  casing  centerline  .  .  .  rugged  construction 
throughout  to  insure  years  of  trouble-free  service. 

Bulletins  and  engineering  data  are  available  to  Architects  and  Engineers 
from  Chicago  Pump  Company  or  its  Distributors  located  in  most  principal 
cities. 


Putting  ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 

Chicago  Pump  Company 

622  OlVERSEY  PARKWAY  •  CHICAGO  14.  ILLINOIS 
Copyright  1 958 — Chicogo  Pump  Company 
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DEGREE-DAYS  FOR  JUNE.  1958 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Air  Conditioning, 

Heating  and  Ventilating’s  30th  Year  of  Publication  of  Monthly  Degree-Day  Data 

City 

June 

1  Season  to  June 

30,  inch. 

from  Sept.  1 

1958  1 

1  1957  1 

Normal 

I  1957-58  1 

1956-57 

1  Normal 

Abilene,  Texas  (A)  . 

0 

0 

0 

3052 

2415 

2707 

Albany,  New  York  (A)  . 

118 

36 

50 

6696 

6757 

6938 

Albuquerque,  New  Mexico  (A)  . 

0 

3 

0 

4396 

4015 

4389 

Alpena,  Michigan  (C)  . 

258 

165 

135 

7785 

7838 

7938 

Asheville,  North  Carolina  (C)  . 

4 

3 

5 

4730 

3524 

4972 

Atlanta,  Georgia  (A)  . 

0 

0 

0 

3314 

2240 

2826 

Atlantic  City,  Now  Jersey  (C)  . 

41 

29 

24 

4787 

4422 

4717 

Augusta,  Georgia  (A)  . 

0 

0 

0 

2936 

1955 

2138 

Baltimore,  Maryland  (C)  . 

3 

3 

0 

4033 

3738 

4203 

Billings,  Montana  (A)  . 

158 

109 

1  19 

6395 

7139 

7078 

Binghamton,  New  York  (C)  . 

126 

26 

48 

6609 

6171 

6520 

Birmingham,  Alabama  (A)  . 

0 

0 

0 

3258 

2186 

2788 

Bismarck,  North  Dakota  (A)  . 

166 

93 

116 

8196 

8800 

8967 

Block  Island,  Rhode  Island  (A)  . 

158 

60 

96 

5569 

5490 

5720 

Boise,  Idaho  (A)  . 

69 

81 

92 

5431 

6169 

5890 

Boston,  Massachusetts  (A)  . 

85 

21 

42 

5441 

5569 

5784 

Buffalo,  New  York  (A)  . 

III 

38 

72 

6608 

6225 

6792 

Burlington,  Iowa  (A)  . 

28 

14 

34 

6264 

5828 

6101 

Burlington,  Vermont  (A)  . 

169 

72 

72 

7536 

7581 

7799 

Cairo,  Illinois  |C)  . 

0 

2 

0 

4168 

3427 

3756 

Charleston,  South  Carolina  (Cj  . 

0 

0 

0 

2338 

1450 

1769 

Charlotte,  North  Carolina  (A)  . 

0 

3 

0 

3622 

2613 

3205 

Chattanooga,  Tennessee  (A)  . 

0 

0 

0 

3903 

2782 

3384 

Cheyenne,  Wyoming  (A) . 

94 

155 

173 

7122 

7251 

7490 

Chicago,  Illinois  (C)" . 

61 

49 

58 

6614 

(a) 

6310 

Cincinnati  Ohio  (C)  . 

3 

0 

0 

471  1 

4021 

4532 

Cleveland,  Ohio  (Aj  . 

73 

29 

46 

5959 

5582 

5996 

Columbia,  Missouri  (A)  . 

II 

3 

14 

5310 

4509 

5107 

Columbia,  South  Carolina  (A)  . 

0 

0 

0 

3025 

2020 

2284 

Columbus,  Ohio  (C)  . 

25 

10 

22 

5424 

4815 

5277 

Concord,  New  Hampshire  |A)  . 

167 

66 

82 

6920 

7287 

7544 

Concordia,  Kansas  (C)  . 

II 

4 

20 

5555 

5190 

5323 

Dallas,  Texas  (A)  . 

0 

0 

0 

2590 

2225 

2272 

Dayton,  Ohio  (A)  . 

38 

12 

39 

5863 

5202 

5591 

Denver,  Colorado  (A)  . 

38 

74 

65 

5704 

5859 

6116 

Des  Moines,  Iowa  (A)  . 

37 

13 

45 

6549 

6169 

6429 

Detroit,  Michigan  (A)  . 

76 

45 

60 

6226 

6060 

6396 

Devils  Lake,  North  Dakota  (C)  . 

221 

155 

137 

8999 

9651 

9832 

Dodge  City,  Kansas  (A)  . 

15 

19 

15 

5328 

4971 

5058 

Dubuque,  Iowa  (A)  . 

91 

60 

76 

7245 

6975 

7235 

Duluth,  Minnesota  (C)  . 

304 

280 

200 

9248 

9797 

9417 

Elkins,  West  Virginia  (A)  . 

(a) 

15 

53 

(a) 

5143 

5733 

El  Paso,  Texas  (A)  . 

0 

0 

0 

2761 

2229 

2641 

Ely,  Nevada  (A)  . 

173 

176 

200 

7426 

7520 

7377 

Escanaba,  Michigan  (C)  . 

275 

148 

166 

8144 

8286 

8500 

Evansville,  Indiana  (A)  . 

6 

2 

6 

4952 

4187 

4360 

Fargo,  North  Dakota  (A)  . 

182 

88 

101 

8256 

8816 

9208 

Fort  Smith.  Arkansas  (A)  . 

0 

0 

0 

3564 

3057 

3188 

Fort  Wayne,  Indiana  (A)  . 

59 

31 

53 

6336 

5931 

6270 

Fort  Worth,  Texas  (A)  . 

0 

0 

0 

2806 

2377 

2361 

Fresno,  California  (A)  . 

1 

0 

0 

2250 

2650 

2532 

Galveston,  Texas  (C)  . 

0 

0 

0 

1382 

749 

1211 

Grand  Junction,  Colorado  (A)  . 

0 

0 

25 

5371 

6067 

5796 

Grand  Rapids,  Michigan  (A)  . 

122 

42 

79 

6897 

6489 

7027 

Green  Bay,  Wisconsin  |A) . 

208 

91 

107 

8031 

8029 

8169 

Greensboro  North  Carolina  (A)  . 

0 

8 

0 

4321 

341 1 

3810 

Greenville,  South  Caiolina  (A)  . 

0 

0 

0 

3650 

2669 

3060 

Harrisburg,  Pennsylvania  (A)  . 

42 

13 

14 

5379 

5020 

5258 

Hartford,  Connecticut  |A)  . 

85 

30 

31 

6045 

6192 

6125 

Hatteras,  North  Carolina  |C)  . 

(a) 

0 

0 

(a) 

2846 

2392 

Havre,  Montana  (C)  . 

128 

86 

125 

7351 

8034 

8155 

Helena,  Montana  (A)  . 

189 

145 

197 

7326 

8139 

8202 

Houston,  Texas  (C)  . 

0 

0 

0 

1493 

892 

1276 

Huron,  South  Dakota  (A)  . 

114 

41 

80 

7388 

7638 

7876 

Indianapolis,  Indiana  (A)  . 

28 

9 

30 

5852 

5117 

5611 

Jackson,  Mississippi  (A)  . 

0 

0 

0 

2839 

1902 

2202 

Kansas  City,  Missouri  (A)  . 

4 

0 

8 

5010 

4562 

4880 

Knoxville,  Tennessee  (A)  . 

0 

0 

0 

4012 

2895 

3590 

La  Crosse,  Wisconsin  (A)  . 

72 

34 

74 

7185 

7114 

7619 

Lander,  Wyoming  |A)  . 

108 

166 

163 

7351 

7651 

8273 

Lewiston,  Maine  (O)  . 

185 

97 

45 

7132 

7434 

7707 

(a)  Data  not  available.  '•  1958  and  normal  figures  are  for  Midway  Air- 
jwrt;  1957  figures  are  for  Grant  Park  Station.  'June  figure  for  Airport. 

Normal  figures  in  this  table  are  based  on  30-year  period  covering  1921 
to  1950,  inclusive,  as  compiled  and  published  by  the  U.  S,  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Draartment,  Central  Nc* 
York  Power  Corp.,  Utica.  N.  Y.,  and  Norman  E.  Ross.  Bursar,  Bates 
College,  Lewiston,  Me.,  respectively.  [Table  concluded  on  page  1221 


CUT  ALONG  DOTTED  LINE  AND  SAVE 


HTW  Outlet 


Idea  no.  2  from  iWocotl 


Partial  view  of  pump  and  heater  set  fabricated 
by  Peabody  Engineering  Corporation,  Glen- 
brook,  Connecticut,  utiliiing  two  "Thermo- 
film"  fuel  Oil  Heaters  of  these  specifications: 

Heater  Size . FM8  HTW  •‘Thermo-Film" 

Capacity  . 7500  lbs.  No.  6  oil  per  hour 

Temperature  F'se . SO^F  to  210°F 

Operating  Pressures . 300  psi,  water  side 

315  psi,  oil  side 

HTW  Flow  Rate . 100  GPM  at  370°? 

FULL  ASME  Code  Construction 

Overall  Heater  Dimensions . 15"  x  6'-6" 


Sight  GIqm 


Heat  Transfer 

Liquid  Expansion  Chamber 


‘  Fuel  OH  Outlet 


How  to  use  High  Temperature  Water  directly  iu  a  #6 
oil  heater...without  danger  of  system  contamination! 


The  Problem 

The  pre-heating  of  #6  fuel  oil  with  High  Tem¬ 
perature  Water  to  provide  adequate  oil  tempera¬ 
ture  and  eliminate  possibility  of  leakage  of  fuel 
oil  into  the  HTW  stream. 

Leakage  of  fuel  oil  into  the  HTW  stream  would 
result  in  contamination  of  the  system  and  could 
cause  serious  and  costly  damage  to  the  boiler  and 
the  entire  system. 

The  isolation  of  the  fuel  oil  heaters  can  be  ac¬ 
complished  by  several  methods.  For  example,  the 
HTW  stream  may  be  passed  through  an  evap¬ 
orator  to  supply  steam  for  use  in  a  steam-type 
fuel  oil  heater.  Or,  the  HTW  stream  may  be 
passed  through  an  intermediate  water-to-water 
exchanger  to  heat  a  secondary  water  stream 
circulated  through  a  water-type  fuel  oil  heater. 

In  both  of  these  systems,  the  HTW  stream  is 
safely  isolated  from  the  fuel  oil  heater  by  ah 
intermediate  secondary  circuit.  But  effective  as 
these  methods  are,  they  both  require  a  minimum 
of  two  heat  exchangers,  additional  space  and 
additional  connecting  piping,  regulators,  level 
controls,  etc. 


A  New  Solution 

Now  for  the  first  time  the  Paracoil  “Thermo-Film"  Fuel 
Oil  Heater  furnishes  the  optimum  solution  to  the  prob¬ 
lem.  In  a  single  exchanger  the  “Thermo-Film"  Heater 
provides  adequate  oil  temperature,  isolation  of  the  HTW 
circuit  from  the  oil  circuit,  a  reduction  in  space  require¬ 
ments,  simplicity  of  operation  and  substantially  lower 
initial  installation  cost.  A  number  of  double  tube  ele¬ 
ments  are  enclosed  within  the  heater  shell  providing 
three  circuits.*  the  primary  HTW  circuit,  an  intermediate 
heat  transfer  fluid  circuit,  and  the  oil  circuit 

The  heat  flow  path  is  from  the  HTW  to  the  heat  transfer 
fluid  to  the  fuel  oil.  In  the  rare  event  of  an  oil  tube 
failure,  the  free  oil  cannot  contaminate  the  HTW  stream 
as  it  becomes  trapped  in  the  intermediate  space  con¬ 
taining  the  heat  transfer  liquid,  and  gives  warning  to 
the  operating  personnel  by  rising  in  the  indicating  gauge 
glass  at  the  expansion  chamber. 

Your  inquiries  for  Paracoil  “Thermo-Film"  applications 
to  HTW  systems  are  invited. 


DAVIS  ENGINEERING  CORPORATION 

30  Rockefeller  Plaza,  New  York  20,  New  York  •  Circle  6-5650 
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Degree-Days  for  June,  1958  (Concluded) 

(A)  Airiiort  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Air  Conditioning,  Heating  and  Ventilating’s  30th  Year  of  Publication  of  Monthly  Degree-Day  Data 


City 

1  June  1 

1  Season  to  June  30,  incl.,  from  Sept  1 

1  1958  1 

1957  1 

Normal  1 

1  1957-58  1 

1956-57  1 

Normal 

Lincoln,  Nebraska  (C)  . 

15 

6 

32 

5822 

5508 

5858 

Little  Rock,  Arkansas  (A)  . 

0 

0 

0 

3227 

2729 

2982 

Lcs  Angeles,  California  (C)  . 

0 

0 

19 

891 

963 

1451 

Louisville,  Kentucky  (A)  . 

2 

0 

5 

4729 

4070 

4439 

Lynchburg,  Virginia  |A)  . 

7 

17 

5 

4671 

3825 

4153 

Macon,  Georgia  (A)  . 

0 

0 

0 

2607 

1686 

2049 

Madison,  Wisconsin  (A)  . 

104 

47 

79 

7281 

6994 

7260 

Marquette,  Michigan  (C)  . 

253 

187 

189 

8072 

8281 

8373 

Memphis,  Tennessee  (A)  . 

0 

0 

0 

3618 

2788 

3137 

Meridian,  Mississippi  (A)  . 

0 

0 

0 

2810 

1892 

2333 

Milwaukee,  Wisconsin  (A)  . 

165 

88 

109 

7315 

7107 

7153 

Minneapolis,  Minnesota  (A)  . 

106 

33 

80 

7329 

7505 

7828 

Moline.  Illinois  (A)  . 

41 

23 

45 

6555 

61  13 

6356 

Montgomery,  Alabama  (A)  . 

0 

— 

— 

2615 

1686 

2137 

Nashville  Tennessee  (A)  . 

1 

0 

0 

4152 

3108 

3513 

New  Haven,  Connecticut  (A) . 

101 

38 

52 

5783 

5737 

6008 

New  Orleans,  Louisiana  (C)  . 

0 

0 

0 

1555 

765 

1175 

Now  York,  New  York  (C)  . 

32 

10 

18 

4941 

4704 

5050 

Newark,  New  Jersey . 

25 

17 

1 1 

5015 

4849 

5252 

Norfolk,  Virginia  (A)  . 

7 

1 

0 

3706 

2985 

3454 

North  Platte,  Nebraska  (A)  . 

56 

50 

59 

6775 

6660 

6529 

Oak  Ridge,  Tennessee  (C)  . 

0 

(a) 

(a) 

4065 

(a) 

(a) 

Oakland,  California  (A)  . 

18 

37 

1 19 

2413 

2818 

3002 

Oklahoma  City,  Oklahoma  (A)  . 

3 

9 

0 

4142 

3762 

3519 

Omaha,  Nebraska  (A)  . 

15 

5 

32 

6067 

5778 

6155 

Parkersburg,  West  Virginia  (C)  . 

20 

5 

13 

5198 

4391 

4750 

Peoria,  Illinois  (A)  . 

35 

9 

41 

6087 

5670 

6076 

Philadelphia,  Pennsylvania  (C)  . 

15 

16 

0 

4603 

4239 

4523 

Phoenix,  Arizona  (A)  . 

0 

0 

0 

1437 

1229 

1492 

Pittsburgh,  Pennsylvania  |C)  . 

45 

13 

13 

5342 

4649 

5048 

Pittsfield,  Massachusetts  (A)  . 

(a) 

81 

105 

(a) 

7270 

7606 

Pocatello,  Idaho  (A)  . 

61 

109 

136 

6613 

7169 

6976 

Portland,  Maine  (A)  . 

206 

109 

117 

6980 

7443 

7610 

Portland,  Oregon  (C)  . 

48 

59 

70 

3558 

4339 

4116 

Providence,  Rhode  Island  (A)  . 

1  14 

35 

58 

5783 

5796 

6099 

Pueblo,  Colorado  (A)  . 

17 

35 

27 

5293 

5396 

5709 

Raleigh,  North  Carolina  (A)  . 

1 

5 

0 

3938 

3072 

3075 

Rapid  City,  South  Dakota  (A) . 

121 

106 

148 

6686 

7365 

7479 

Reading,  Pennsylvania  (C)  . 

27 

21 

1 1 

5088 

4810 

5055 

Red  Bluff,  California  (A)  . 

0 

0 

0 

2799 

2599 

2546 

Reno,  Nevada  (A)  . 

139 

78 

165 

5799 

6173 

5948 

Richmond,  Virginia  (A)  . 

6 

5 

0 

4320 

3564 

3955 

Rochester,  New  York  (A)  . 

131 

48 

54 

6783 

6499 

6820 

Roswell,  New  Mexico  (A)  . 

0 

6 

0 

3637 

3190 

3424 

Sacramento,  California  |C)  . 

2 

0 

5 

2494 

2492 

2600 

St.  Joseph,  Missouri  (A)  . 

9 

3 

1 1 

5663 

5201 

4703 

St.  Louis,  Missouri  (C)  . 

4 

0 

7 

4799 

4270 

4469 

Salt  Lake  City,  Utah  (A)  . 

13 

70 

81 

5525 

5801 

5866 

San  Antonio,  Texas  (A)  . 

0 

0 

0 

1816 

1210 

1579 

San  Diego,  California  (A)  . 

0 

4 

43 

849 

1013 

1556 

Sandusky,  Ohio  (C)  . 

53 

28 

41 

6015 

5634 

5859 

San  Francisco,  California  (C)  . 

73 

128 

180 

2242 

2495 

2703 

Sault  Ste.  Marie,  Michigan  (A)  . 

329 

227 

224 

8721 

9081 

9240 

Savannah,  Georgia  (A)  . 

0 

0 

0 

2409 

I486 

1710 

Scranton,  Pennsylvania  (A)  . 

118 

41 

35 

6526 

6233 

6029 

Seattle,  Washington  |C)  . 

46 

84 

107 

3570 

4455 

4344 

Sheridan,  Wyoming  (A)  . 

168 

160 

161 

6961 

7614 

7835 

Shreveport,  Louisiana  (A)  . 

0 

0 

0 

2472 

1912 

2117 

Sioux  City,  Iowa  (A)  . 

35 

15 

54 

6597 

6524 

6987 

Spokane,  Washington  (A)  . 

76 

128 

146 

5849 

6958 

6807 

Springfield,  Illinois  (A)  . 

23 

6 

14 

5705 

5225 

5225 

Springfield,  Missouri  (A)  . 

1 1 

9 

16 

4929 

4281 

4685 

Syracuse,  New  York  (A)  . 

(a) 

37 

37 

(a) 

6444 

6491 

Toledo,  Ohio  (A)  . 

70 

45 

60 

6369 

609) 

6382 

Topeka,  Kansas  (C)  . 

10' 

1 

13 

51 1 1 

4798 

4919 

Trenton,  New  Jersey  (C)  . 

34 

19 

1 1 

5007 

4783 

5068 

Tulsa,  Oklahoma  |A)  . 

0 

3 

0 

3877 

3488 

3584 

Utica,  Now  York  (6)  . 

131 

32 

0 

7088 

7463 

6796 

Valentine,  Nebraska  (A)  . 

83 

70 

83 

7008 

7286 

7054 

Walla  Walla,  Washington  (C)  . 

15 

25 

38 

4227 

5260 

4848 

Washington,  D.  C.  (C)  . 

0 

5 

0 

4474 

3886 

4258 

Wichita,  Kansas  (A)  . 

8 

8 

7 

4992 

4589 

4571 

Williston,  North  Dakota  |C) . 

173 

103 

138 

8022 

8711 

8997 

Winnemucca,  Nevada  (A)  . 

122 

104 

1 1 1 

6249 

6675 

6352 

Yakima,  Washington  (A)  . 

34 

64 

53 

5289 

6287 

5838 

For  footnotes,  see  page  120. 
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FACTORY  BUILT 
COMBUSTION  UNIT 


SECONDARY  AIR 


GAS  RING 


PRIMARY  AIR 


SECONDARY  AIR 


Now  you  can  quote  lower  installation  costs 

_  .  I _  _ J _ I  M _ I  I _ 

un  large  mpatiiiy  auui-iuei  eurnera 


Send  coupon  for  furthur  information  on  Petro  oil  and  gas  firing  equipment 


The  diagram  above  tells  a  story  the 
practiced  heating  contractor  or  engineer 
will  grasp  instantly — the  secondary  air 
register  is  built  into  the  burner. 

The  e£fect  of  this  is  also  plain — no 
extensive  combustion  chamber  alteration 
is  needed  for  the  Petro  Gas-Oil  Burner. 
It  is  a  complete  combustion  system  ready 
to  bolt  to  the  boiler  front.  Suitable  for  all 
boiler  types,  including  Scotch  marine. 

Cuts  installation  costs.  The  built-in 
secondary  air  system  eliminates  the  need  for 
a  costly  checker  floor.  Further,  the  built-in 
refraoory  combustion  throat  requires  no 
additional,  locally  built,  firing  arch. 


Increased  efficiency,  too.  Secondary 
air  enters  through  a  circular  port  sur¬ 
rounding  the  fuel  nozzle,  assuring  a 
thorough  fuel-air  mixture  with  a  minimum 
of  excess  air.  The  pre-cast  combustion 
throat  is  scientifically  designed — a  critical 
point  in  burner  efficiency  which  is  fre¬ 
quently  mishandled  in  field-assembled 
installations. 

Contractor  and  owner  both  gain.  The 

contractor  has  an  advantage  in  bidding 
against  competition.  The  owner  benefits 
from  lower  first  cost,  lower  maintenance, 
lower  fuel  bills. 


Petro  dual-fuel  burner  with  in¬ 
tegral  air  register  simplifies  in¬ 
stallation,  increases  combustion 
efficiency  and  adds  to  effective 
length  of  firebox. 


MAKIRS  of  quality  heating  and  power  equipment  since  1903 


PETRO 

3228  West  106th  Street,  Cleveland  11,  Ohio 
(In  Canada:  80  Ward  Street,  Toronto,  Ontario) 

Please  send  me  literature  and  specification  sheets  on 
money-saving  Petro  Gas-Oil  Burners. 
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PA  C  E  -  S  e  TT I N  ©  N  E  W  D  - H  H I  ©  H 
p^Efl^UfiE  HOT  AND  COLD  DECK 
Afpi  N  b  L I  N  ©  U  N  I T  S  H  A  V  E 

IMTSItMAI.  VIMRATION  tSOLATIONI 


STANDARD  MODELS  B.OOO  TO  25,000  CFM 


UP  TO  8“  TOTAL  STATIC  PRESSURE.  HIGH 


PRESSURE  CONSTRUCTION.  CIRCULAR  DIS¬ 
CHARGE  PLENUM  ELIMINATES  BREATHING. 
DUAL  FORWARD-CURVE  FANS;  BACK- 
WAR  DLY-INCLINED,OPTIONAL.  DIFFUSERS 
FOR  EVEN  AIR  DISTRIBUTION.  OPTION 
HORIZONTAL/VERTICAL  DISCHARGE. 
PROMPT  DELIVERY.  MUCH  MORE! 


hansoH 


3301  MEDFORD  STREET 
UOS  ANGELES  63.  CALIFORNIA 


CABLE:  CLINCONI  LOS  ANGELES 


BOOK  REVIEWS 

Publications  abstracted  in  this  department  I 
should  be  ordered  direct  from  publisher.  1 

PLANT  ENGINEERING  PRACTICE 

Articles  that  were  published  in  Plant  Engineering 
magazine  were  carefully  selected  by  its  editors  to  pro-  | 
vide  the  text  for  a  book  on  Plant  Engineering  Practice. 

As  a  result,  there  is  a  comprehensive  book  that  covers  I 
every  facet  of  the  subject.  | 

The  material  is  divided  into  13  sections  on  such  sub¬ 
jects  as  sites  and  layout;  construction;  housekeeping  and  l 
safety;  materials  handling;  maintenance;  paints  and  I 
protective  coatings;  mechanical  power  and  piping  sys-  | 
terns;  electric  power;  lighting;  utilities;  heating,  venti-  | 
lating  and  air  conditioning;  instrumentation  and  quality  i 
control;  and  shopwork.  | 

As  one  can  expect,  the  major  part  of  the  hook  is  de¬ 
voted  to  material  on  maintenance  and  only  45  pages  is 
contained  in  the  section  on  heating,  ventilating  and  air  , 
conditioning.  ■ 

The  articles  were  written  with  a  practical  approach  ; 
in  mind,  and  many  are  by  top  plant  engineers.  I 

Plant  Engineering  Practice,  by  the  editors  of  Plant  \ 
Engineering.  Cloth  bound,  8Yz  x  11^2  inches.  70i  r 
pages.  Published  by  F.  W .  Dodge  Corp.,  119  W.  40lh  i 
St.,  New  York  18,  N.  Y.  Price  $18.50. 


AUTOMATIC  PROCESS  CONTROL  i 

Basic  principles  of  automatic  control  are  covered  in  [ 
Automatic  Process  Control  by  Donald  P.  Eckman,  pro-  \ 
lessor  of  instrumentation  engineering.  Case  Institute  of  L 
Technology.  It  covers  the  important  principles  of  auto-  f 
matic  control  emphasizing  block  diagrams  and  frequency  i: 
techniques  in  process  control.  Starting  with  process  [ 
analysis,  it  gets  into  the  generalized  behavior  of  closed-  1 
loop  systems.  System  problems  are  given  a  great  deal  f 
of  study.  i 

This  book  is  intended  to  present  automatic  control  [ 
information  for  the  undergraduate  in  engineering  who  ] 
has  had  courses  in  calculus,  differential  equations.  I 
mechanics,  thermodynamics  and  fluid  mechanics.  j 

Material  in  this  book  was  first  published  as  a  book  | 
titled  Principles  of  Automatic  Process  Control.  This  I 
text  was  updated  and  rewritten  and  now  appears  with  a  | 
new  title.  j 

Automatic  Process  Control,  by  D.  P.  Eckman.  Cloth 
bound,  6x9  inches,  368  pages.  Published  by  John  Wiky  j 
&  Sons,  Inc.,  440  Fourth  Ave.,  New  York  16,  N.  Y.  \ 

Price,  $9.  I 


GAS  DYNAMICS 

Theory  and  concepts  underlying  compressible  fluid 
flow,  wave  phenomena  and  combustion  are  presented  in 
Gas  Dynamics  by  AH  Bulent  Cambel,  professor  and  chair¬ 
man  of  mechanical  engineering  gas  dynamics  laboratory, 

(Continued  on  page  126) 
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BETHliEHEM 

steel 


The  Fantasy, 
Wildwood,  N.J.: 
1700  ft  Beth-Co- 
Weld  steel  pipe. 


The  Carousel, 
Wildwood  Crest, 
N.  J.:  1625  ft 
Beth-Co-Weld 
pipe.  k 


The  Twen ty - 
Fourth  St.,  North 
Wildwood,  N.  J.: 
1835  ft  Beth-Co- 
Weld  pipe. 


For  these  mo¬ 
tels,  Pipe  Job¬ 
ber:  Seashore 
Supply  Co., 
Wildwood  and 
Atlantic  City. 
P  &  H  Contrac- 
tor:  Harbor 
Plumbing  and 
Heating,  Wild¬ 
wood. 


Jersey  Shore  motels  save  from  the  word 

Motels,  hotels,  schools,  homes— all  get  a  head  start  on 
economy  when  their  plans  specify  Beth-Co-Weld  steel  pipe.  i 
Beth-Co-Weld  installs  fast  and  works  easily — and  gives 
years  of  low-maintenance  service. 

There’s  no  pipe  more  dependable  than  steel — and  it’s  ' 
still  the  lowest-cost  pipe  you  can  buy ! 

Drainage  lines,  ventilation,  water  and  gas  lines— Beth- 
Co-Weld  is  ideal  for  all  of  these.  It’s  made  from  high- 
quality  steel  by  the  continuous-weld  process,  which  means 


it’s  uniform  pipe,  sound  and  strong  for  easy  handling.  It’s 
available,  black  and  galvanized,  in  sizes  from  Va  in.  through 
4  in.,  and  in  uniform  21 -ft  lengths,  and  random  lengths. 

When  you’re  ready  to  specify,  consider  the  advantages 
of  steel  pipe.  Then  ask  your  jobber  for  Beth-Co-Weld. 


BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

On  the  Pacific  Coast  Bethlehem  Steel  produas  ate  sold  by 
Bethlehem  Pacific  Coast  Steel  Corporation 
Export  Distributer:  Bethlehem  Steel  Export  Corporation 
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(Continued  from  page  124) 


TYPE  AL  furnace  limit  control 

Adjustable  and  non- 
adjustable.  Bimetal  sensing 
element  is  maintained  in  a 
completely  exposed  position 
in  the  air  stream  for  fast 
temperature  response. 
Temperature  calibration  and 
differential  can  be  preset  to 
your  specifications  up  to 
300°  F.  Standard  factory 
differential  is  25°  F.  Can  be 
supplied  with  a  closer  or 
wider  differential  on  request. 
Adjustable  feature  at  no 
extra  cost.  Standard  range  of 
adjustment  is  90°  F. 

40°  F.  range  also  available. 
Furnished  with  either  3-inch 
(AL-3)  or  7-inch  {AL-7) 
probe. 


Northwestern  University,  and  Burgess  H.  Jennings,  di¬ 
rector,  research  laboratory,  American  Society  of  Heating 
and  Air-conditioning  Engineers.  This  book  was  written 
to  serve  both  as  a  textbook  and  as  a  reference  book.  It 
is  an  outcome  of  courses  presented  at  tbe  State  University 
of  Iowa  and  at  Northwestern  University. 

Throughout  the  text  are  a  number  of  illustrative  ex¬ 
amples;  problems  for  solution  are  presented  at  the  end 
of  each  chapter. 

This  book  includes  discussions  of  combustion  aerody¬ 
namics  and  introduces  over-all  aspects  of  propulsion  fun¬ 
damentals,  not  in  terms  of  components,  but  in  terms  of 
tbe  broad  system.  It  includes  recent  advances  such  as 
high  velocity  combustion  phenomena  and  the  latest  in¬ 
strumentation  techniques. 

Some  of  the  topics  covered  are  fundamental  equations 
of  steady  flow;  isentropic  flow;  diabatic  flow;  flow  with 
friction;  wave  phenomena;  variable  area  flow;  thermo¬ 
chemistry;  introduction  to  flames  and  combustion;  intro¬ 
duction  to  multidimensional  flow;  dimensional  analysis 
and  similitude;  experimental  techniques  and  measure¬ 
ments  and  aerothermochemistry. 

Gas  Dynamics,  by  A.  B.  Cambel  and  B.  H.  Jennings, 
Cloth  bound,  6x9  inches,  415  pages.  Published  by  Mc¬ 
Graw-Hill  Book  Company,  330  West  42nd  St.,  New  York 
36,  N.  Y.  Price,  $11. 


N'p—  jB  ^  differemial  is  25°  F.  Can  be  Gos  Dynamics,  by  A.  B.  Cambel  and  B.  H.  Jenninp. 

wider  differential  on  request.  Cloth  bound,  6x9  inches,  41 5  pages.  Published  by  Me- 

^  exIi^TOsc  StendardVangeof  Graw-HUl  Book  Company,  330  West  42nd  St.,  New  York 

THERM-O-DISC  4KTnirar^rvailable.  ^6,  N.  Y.  Price,  $11. 

THERMOSTATS 

for  furnace  fan  and  limit  control  applications  THERMODYNAMICS  OF  HEAT  POWER 

.  " — — — ^ Thermodynamics  of  Heat  Power,  by  Virgil  Moring 
*  f  Faires,  professor  of  mechanical  engineering.  North  Car- 

fifj  olina  State  College,  is  a  revised  edition  of  Theory  and 

Practice  of  Heat  Engines  by  the  author  that  was  pub- 

Fn^W  RVl))  IUhedinl948. 

A  i  I  s  I  While  this  book  contains  adequate  descriptive  material, 

Nj  major  emphasis  has  been  shifted  toward  the  develop- 

5  I  lx||  J  ment  and  application  of  theory,  especially  as  applied  to 

1  i  steady  flow  systems.  The  book  has  been  designed  with 

1  the  aim  of  providing  a  short  book  for  a  short  course  in 

the  subject.  At  the  end  of  each  chapter  is  a  set  of  prob- 
-  I  lems  with  the  answers  to  nearly  all  of  these  problems. 

I  The  book  has  19  chapters  which  include  work  and  heat, 

the  ideal  gas;  compressors;  the  gas  turbine;  internal 
combustion  engines;  second  law  of  thermodynamics; 
liquids  and  vapors;  heat  exchangers;  nozzles  and  fluid 
flow,  steam  turbines;  reciprocating  steam  engines;  the 
TYPE  AF  furnace  fan  control  reversed  cycle;  fuels  and  combustion;  pumps  and  fans; 
3-Inch‘lAF-3l'of7-Ynch  miscellaneous  equipment. 

(AF-7)  prote  which  Thermodynamics  of  Heat  Power,  by  V.  M.  Faires. 

j  Snsbig’efement'in^a*  Cloth  bound,  6x9  inches,  432  pages.  Published  by  The 

inThe*afr^treanrTW?rap?d  Macmillan  Company,  60  Fifth  Ave.,  New  York  11,  N.Y. 
response  position  of  the  Price,  $8. 


for 

additional 
information 
. . .  write 


TYPE  AF  furnace  fan  control 

Available  with  either  a 
3-inch  (AF-3)  or  7-inch 
(AF-7)  probe  which 
maintains  the  bimetal 
sensing  element  in  a 
completely  exposed  position 
in  the  air  stream.  This  rapid 
response  position  of  the 
sensing  element,  combined 
with  a  snap-acting  switch 
mechanism,  provides  fast  and 
efficient  furnace  fan  control. 
Adjustable  with  a  range  of 
90°  F.  Maximum  temperature 
300°  F.  Factory  differential 
is  25°  F.  Can  ^  supplied 
with  a  closer  or  wider 
differential  on  request. 


fHERM-O-DISC,  INCORPORATED  mansfield,  Ohio 


Air  Pollution  in  Tennessee — A  joint  report  has  been 
issued  by  the  U.  S.  Public  Health  Service  and  the  Tennes¬ 
see  Department  of  Public  Health  and  Appraisal  of  Air 
Pollution  in  Tennessee.  This  85-page  report  shows  that 
air  pollution  problems  exist  in  many  areas  of  the  state  and 
the  need  to  insure  adequate  protection.  For  a  copy  write 
to  Chief,  State  and  Community  Services  Section,  Com- 
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inunity  Air  Pollution  Program,  Public  Health  Service, 
Robert  A.  Taft  Sanitary  Engineering  Center,  Cincinnati, 
Ohio. 


Room  Air  Conditioner  Ratings— The  second  edition 
of  its  1958  list  of  room  air  conditioner  ratings,  has  been 
issued  by  the  ARI  based  on  the  reports  of  31  manufac¬ 
turers  and  merchandising  companies.  Ratings  are  in 
terms  of  Btu  per  hour  of  cooling  capacity.  Seven  manu¬ 
facturers  or  private  brand  merchandisers  are  listed  for 
the  first  time.  Air-conditioning  and  Refrigeration  Insti¬ 
tute,  1346  Connecticut  Ave.,  N.W.,  Washington  6,  D.  C. 


SBI  Rating  Code — Now  available  is  the  seventh  edition 
of  SBI  Rating  Code  for  Steel  Boilers.  It  provides  a  uni¬ 
form  method  of  rating  steel  firebox  boilers,  Scotch  type 
boilers,  boiler-furnace  units  and  steel  heating  boilers  made 
in  accordance  with  the  ASME  Boiler  and  Pressure  Vessel 
Code.  Steel  Boiler  Institute,  Inc.,  1308  Land  Title  Build¬ 
ing,  Philadelphia  10,  Pa.  Price,  $1.50. 


Baseboard  Ratings — The  Institute  of  Boiler  and 
Radiator  Manufacturers  has  completed  check  tests  of 
baseboards  for  which  I-B-R  ratings  were  in  effect.  These 
ratings  were  checked  at  the  I-B-R  Laboratory  at  Urbana, 
111.  Additional  I-B-R  ratings  approved  from  time  to 
time  will  be  issued  only  after  compliance  with  the  check 
testing  provisions  of  the  third  edition  of  the  code. 
Nominal  charge  made  for  copy  of  ratings.  Institute  of 
Boiler  and  Radiator  Manufacturers,  608  Fifth  Ave.,  New 
York  20,  N.  Y. 


Brass  or  Bronze  Screw  Fittings — Standards  (ASA 
B16.15 — 1958)  for  Brass  or  Bronze  Screwed  Fittings 
were  sponsored  by  the  Mechanical  Contractors  Associa¬ 
tion  of  America,  Manufacturers  Standardization  Society 
of  the  Valve  and  Fittings  Industry,  and  The  American 
Society  of  Mechanical  Engineers.  Published  by  The 
American  Society  of  Mechanical  Engineers,  29  W.  39th 
St.,  New  York  18,  N.  Y.  Price,  $1.50. 


COMING  EVENTS 

Where  lisled,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 

HEAT  TRANSFER  CONFERENCE  AND  SHOW— Second  National 
Heat  Transfer  Conference  and  exhibits,  Edgewater  Beach  Hotel, 
Chicago,  sponsored  by  American  Institute  of  Chemical  Engineers, 
25  W.  45th  St.,  New  York  36,  N.  Y.,  and  American  Society  of 

Mechanical  Engineers,  29  W.  39th  St.,  New  York,  N.  Y . 

. AUGUST  18-20,  1958. 


CIVIL  ENGINEERS  CONFERENCE— Hydraulics  Conference  of 
the  American  Society  of  Civil  Engineers,  at  the  Biltmore  Hotel,  At¬ 
lanta,  Ga.  Secretary  of  the  Society,  33  West  39th  St.,  New  York  18, 

N.  Y . AUGUST  20-22,  1958. 


ASME  CONFERENCE— International  Conference  on  Air  Pollution, 
of  the  American  Society  of  Mechanical  Engineers,  at  the  Statler 
Hotel,  New  York.  Secretary  of  the  Society,  29  West  39th  St., 
New  York  18,  N.  Y . SEPTEMBER  4-5,  1958. 
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NOW.  .  .  ANY  MATERIAL  THAT 
CAN  BE  MOVED  BY  AIR  CAN 


BE  MOVED  BY  Quickdtaft ! 


TYPICAL  EXAMPLE  —  Q-8  Stainless  Steel  Quidcdraft  Materials 
Handling  Unit  77"  lang,  60  HP  3,450  RPM  mator,  high-pressure 
turba  blower,  exhausting  into  13  x  15x  15  storage  room,  pulling 
through  400  ft.  of  open  8"  pipe.  Negative  static  pressure  readings 
token  7  diameters  bock  of  Quickdraft  —  17.6"  WG,  velocity  11,- 
676  PPM  pulling  135  ft.  .  .  .  18.6"  WG,  velocity  9,306  PPM  pull¬ 
ing  270  ft.  .  .  .  19.3"  WG,  velocity  6,074  PPM  pulling  400  ft. 


N-64U-QD 


CEMENT,  SAND, 
IRON  OXIDE,  WHEAT, 
CORN,  SALT, 

LIMESTONE  (PULV.), 
CASTOR  BEANS, 

KNOTS,  BLOCKS, 

PAPER,  WOOL, 

COnON,  OATS,  RAGS, 
RUBBER,  VEGETABLES 
(PULV.  DRY), 

COAL  (POWDERED), 
SHAVINGS,  CORK 
(GROUND), 

SAWDUST  (DRY) 


NEW  HEAVY-DUTY  HIGH-PRESSURE 
EXHAUSTERS  MOVE  BULK  MATERIALS 
QUICKLY,  EFFICIENTLY,  ECONOMICALLY 


Bulk  materials  are  moved  without  downtime  for  replacing 
fan  blades,  motors  or  bearings  .  .  .  with  high  pressure 
Quickdraft  Materials  Handling  Units.  Open  or  closed 
systems  can  be  used.  Quickdraft  is  also  ideal  for  exhaust¬ 
ing  paint  spray,  abrasives,  corrosive  gases,  noxious  fumes 
and  high  temperatures.  Models  range  from  6  to  30-inches 
in  diameter.  For  engineering  data  on  high-pressure  Quick¬ 
draft  Units  for  materials  handling  . . .  heavy  duty  models 
for  industrial  exhausting  .  . .  standard  models  for  heating- 
plant  venting  .  .  .  write  today! 


IMPORTANT  NOTICE 

For  withstanding  corrosive  gases  all  Quick- 
draft  units  are  available  in  standard  acid  /  |  fi|ag|^[ 

resisting  vitreous  enamel.  No.  316  Stainless  /  I 
Steel,  rigid  plastics  (PVC),  and  with  plastic 
and  Fiberglas  coatings. 


NO  MOTORS,  FANS  OR  BEARINGS  IN  EXHAUST  LINE  I 


Qultkdrait 

CORPORATION 

P.O.  Box  87-0  *  Canton  1,  Ohio 


Well  known  for 
power  draft  units 
for  oil  types  of 
heating  plants. 


INSTRUMENT.AUTOMATION  EXHIBIT— Instrument-Automation  | 

Conference  and  Exhibit,  of  the  Instrument  Society  of  America,  at  t 
Philadelphia  Convention  Hall,  Philadelphia,  Pa.  Secretary  of  'tti*  t 
Society,  313  Sixth  Ave.,  Pittsburgh  22,  Pa .  f 

. SEPTEMBER  IS-iV/iVsi.  \ 

SANITARY  ENGINEERING  MEETING— Annual  meeting  of  the  F 
American  Society  of  Sanitary  Engineering,  at  the  Claridge  Hotel,  At-  t 
lantic  City,  N..  J.  M.  Mercury,  secretary  of  the  Society,  4328  South-  r 
western  Ave.,  Chicago  9,  III . SEPTEMBER  20-2A  1951,  f 

CHEMICAL  ENGINEERS  MEETING— 38th  national  meeting  of  the 
American  Institute  of  Chemical  Engineers,  at  the  Hotel  Utah,  Salt 
Lake  City,  Utah.  Secretary  of  the  Society,  25  West  45th  St  New 
York  36,  N.  Y . SEPTEMBER  II-eOtsi 

STANDARDS  ENGINEERS  MEETING— 7th  annual  meeting  of  the 
Standards  Engineers  Society,  at  the  Benjamin  Franklin  Hotel,  Phila- 
delphia.  Pa.  Secretary  of  the  Society,  Box  281,  Camden,  N  J 

. SEPTEMBER  22-24.  195i 

ELECTRONICS  CONFERENCE— 1958  National  Electronics  Con¬ 
ference,  sponsored  by  the  American  Institute  of  Electrical  Engineers, 
Illinois  Insitute  of  Technology,  Institute  of  Radio  Engineers,  and 
Northwestern  and  Illinois  Universities,  to  be  held  at  the  Hotel 
Sherman,  Chicago.  R.  E.  Hornacek,  Publicity  Committee  Chairman, 
Illinois  Bell  Telephone  Co.,  208  W.  Washington  St.,  Chicago  6,  III 
. OCTOBER  13-15,  195i 


AGA  CONVENTION— Annual  convention,  American  Gas  Associa¬ 
tion,  at  Convention  Hall  Auditorium,  Atlantic  City,  N.  J.  Secretary 
of  the  Association,  420  Lexington  Ave.,  New  York  17,  N.  Y.  ... 

. OCTOBER  13-15,  1951 

REFRIGERATION  WHOLESALERS  MEETING— Annual  meeting 
of  the  Air-Conditioning  and  Refrigeration  Wholesalers,  at  the 
Sheraton-Palace  Hotel,  San  Francisco,  Calif.  Secretary  of  the 
Institute,  2607  N.  High  St.,  Columbus,  Ohio . 

. OCTOBER  22-24,  1951. 


TECHNICAL  WRITERS  CONVENTION— Sixth  annual  convention 
of  the  Society  of  Technical  Writers  and  Editors,  Inc.,  at  the  Shore- 
ham  Hotel,  Washington,  D.  C.  G.  J.  Goodstadt,  public  relations 
director  of  the  Society,  I  I  Riverside  Drive,  New  York  23,  N.  Y . 

. NOVEMBER  17-18,  1958. 


PLASTICS  INDUSTRY  EXPOSITION— Eighth  national  plastics  ex 
position  of  the  Society  of  the  Plastics  Industry,  Inc.,  at  International  | 
Amphitheatre,  Chicago,  III.,  to  be  held  concurrently  with  the  SPI  [ 
annual  national  conference,  Morrison  Hotel,  Chicago.  Secretary  of  I 

the  Society,  250  Park  Ave.,  New  York  17,  N.  Y .  i 

. NOVEMBER  17-21,  1968.  I 


POWER  SHOW^23rd  National  Exposition  of  Power  and  Mechani¬ 
cal  Engineering,  under  the  auspices  of  The  American  Society  of 
Mechanical  Engineers,  in  conjunction  with  the  Society's  78th  annual 
meeting,  at  the  Coliseum,  New  York.  E.  K.  Stevens,  president. 
International  Exposition  Co.,  480  Lexington  Ave.,  New  York  17,  N.  Y. 
. DECEMBER  1-5,  1958. 

EXPOSITION  AND  ASHAE  CONVENTION— 65th  annual  meeting, 
American  Society  of  Heating  and  Air-Conditioning  Engineers  (Jan. 
26-29,  1959)  and  14th  International  Heating  and  Air  Conditioning 
Exposition,  Philadelphia,  Pa.  A.  V.  Hutchinson,  secretary  of  the 
Society,  62  Worth  St.,  New  York  1 3,  N.  Y.  . .  .JANUARY  26^30, 1959. 

WESTERN  METAL  EXPOSITION— Eleventh  Western  Metal  Ex¬ 
position  and  Congress,  of  the  American  Society  for  Metals,  at  the 
Pan-Pacific  Auditorium  and  Ambassador  Hotel,  Los  Angeles,  Calif. 
R.  Y.  Bayless,  assistant  secretary  of  the  Society,  7301  Euclid  Ave., 
Cleveland  3,  Ohio . MARCH  16-20,  1959. 

GAMA  MEETING— Annual  meeting  of  the  Gas  Appliance  Manu¬ 
facturers  Association,  at  the  Americana  Hotel,  Bal  Harbour,  Fla. 
H.  Leigh  Whitelaw,  managing  director  of  the  Association,  60  E 
42nd  St.,  New  York,  N.  Y . APRIL  1-3,  1959. 

ASRE  CONVENTION— Convention  of  the  American  Society  of 
Refrigerating  Engineers,  at  the  Hotel  Traymore,  Atlantic  City,  N.  J. 

R.  C.  Cross,  secretary  of  the  Society,  234  Fifth  Ave.,  New  York  I, 

N.  Y . OCTOBER  30-NOVEMBER  1.  1959. 

ARI  EXPOSITION— 1 1  th  Exposition  of  the  Air-Conditioning  and 
Refrigeration  Industry  at  Convention  Hall,  Atlantic  City,  N.  J.  Geo. 

S.  Jones,  Jr.,  managing  director  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  1346  Connecticut  Ave.,  N.  W.,  Washington  6,  D.  C. 

. NOVEMBER  2-5,  1959. 

ASHAE  MEETING— 66th  annual  meeting  of  the  American  Society 
of  Heating  and  Air-Conditioning  Engineers,  and  the  2nd  Southwest 
Heating  and  Air-Conditioning  ^position,  sponsored  by  ASHAE,  in 
Dallas,  Tex.  The  meeting  will  be  at  the  Baker  and  Adolphus  Hotels, 
and  the  Exposition  in  the  Memorial  Auditorium.  Secretary  of  the 
Society,  62  Worth  St..  New  York  13.  N.  Y.  .  .FEBRUARY  1-4, 196B. 
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what  they  are  doing  with 


WATER  TUBE 


ILLINOIS  INSTITUTE  OF  TECHNOLOGY 
CHICAGO,  ILL. _ 


Arehitecf;  MIES  VAN  DER  ROHE.  Associate  Architect-Engineer:  PACE  ASSOCIATES.  Structural  Engineer:  FRANK  J. 
KORNACKER.  General  Contractor:  DAHL-STEDMAN  COMPANY.  Landscape  Architect:  ALFRED  CALDWELL,  all  of  Chicago. 


UNIQUE  SPLIT  SYSTEM  meets  air  change 

requirements  and  at  the  same  time  gives  occupants  the 

many  benefits  of  RADIANT  PANEL  HEATING 


In  this  split  system,  ventilation  ducts  in  the  ceiling  provide  The  inherent  qualities  of  Revere  Copper  Water  Tube 
the  necessary  air  changes  per  hour  as  required  by  the  also  make  it  the  first  choice  for  hot  and  cold  water  lines, 

Chicago  Building  Code.  In  the  winter  the  air  is  heated,  underground  service  lines,  processing  lines,  drainage  and 

supplemented  by  the  radiant  panel  system  in  the  floor.  The  waste  lines,  vent  stacks.  See  your  Revere  distributor  for 

warm  air  system  carries  the  principal  heat  loss  while  the  your  needs, 

radiant  panel  system  offsets  the  heat  loss  of  the  large 

*  Rave™  Copper  Tube  was  used  for  radiant  heating  REVERE  COPPER  AND  BRASS  INCORPORATED 

panels  because  the  standard  60'  lengths  mean  fewer  Founded  by  Paul  Revere  in  1801 

fittings,  the  sure  soldering  of  copper  means  tight  joints  230  Park  Avenue,  New  York  17,  N.Y. 

and  Its  non-rusting  qualities  mean  no  clogging  or  reduc-  Mills:  Rome,  N.  Y.,-  Baltimore,  Md.,-  Chi- 

tion  of  flow.  In  addition,  contractors  are  finding  out  that  cago,  CUntm  and  Joliet,  ill.;  Detroit,  Mich.; 

when  nroperly  applied,  copper  water  tube  not  only  is  A 

dependable  and  easier  to  work,  but  actually  costs  less  than  pt_  Calhoun,  Neb.  Sales  offices  in  11  ^  II 

rustable  materials.  Principal  Cities,  Distributors  Everywhere.  \\'f‘  jf 


'*.510;  FEET  OF  TYPE  “L”  Revere  Copper  Water  Tube  were  supplied  the  AN  IDEAL  HEATING  COMBINATION— Air  ducts  in  the  ceiling  and  rodiant 
Mtwg  Contractor,  CHICAGO  CONDITIONAIRE  COMPANY  by  the  Revere  panel  heating  coils  in  the  floor.  Note  that,  due  to  greater  heat  loss,  panels 
ibutor,  COLUMBIA  PIPE  &  SUPPLY  CO.,  both  of  Chicago.  near  the  windows  are  spaced  on  12"  centers,  while  the  remainder  are  on 

24"  centers. 
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OPPOSED  ACTION 

LINKAGE 

New  Concept 
in  Opposed  Action 
Damper  Construction 

ACCURATE!  and  as  easy  to 
fabricate  as  conventional  dampers. 


"OPAX"  Linkage  Set 
is  Complete  as  Shewn 


"OPAX"  Set  attaches  directly  to  blade  —  No  Stands. 

Accurately  operates  damper  blades  as  narrow  as  5" 

Extremely  simple  to  lay-out  and  install. 

Neva-Bind  construction  assures  smooth  operation  . . .  Compensates 
for  damper  inaccuracies. 

Write  now  for  complete  information  and  local  distributor  — 
or  .  .  .  send  $1.00  for  sample  “OPAX"  Linkage  Set, 


NEW  CATALOGS 


Use  the  prepaid  postcard 
on  last  page  tor  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


GAS-FIRED  UNIT  HEATERS— An  8-page 
bulletin,  No.  286,  describing  a  new 
line  of  automatic  gas-fired  unit  heat¬ 
ers  is  available  from  Ilg  Electric  Ven¬ 
tilating  Co.,  Chicago,  Ill.  It  contains 
complete  specifications  on  ten  units 
with  capacities  ranging  from  25,000 
to  250,000  Btu  per  hr.  All  mc^els 
are  available  for  use  with  natural, 
manufactured,  mixed,  and  liquefied 
petroleum  gases. 

Circle  Item  61  on  Inquiry  Card 


MAGNETIC,  MOTORIZED  VALVES  - 

Within  its  24  pages.  Catalog  V-58, 
published  by  The  Mercoid  Corp.,  Chi¬ 
cago,  Ill.,  illustrates  and  lists  speci¬ 
fications  of  magnetic  and  motorized 
valves  for  use  with  air,  water,  gas, 
steam,  oil  and  refrigerants.  Included 
are  solenoid  coil  rating  tables.  An¬ 
other  feature  consists  of  two  flow 
charts — one  for  liquids,  the  other  for 
compressible  fluids.  Dimensional 
drawings  are  included. 

Circle  Item  62  on  Inquiry  Card 


HEATING-COOLING  CONDITIONER  — 

Bulletin  B-2001-B,  published  by  War¬ 
ren  Webster  &  Co.,  Camden,  N.  J., 
describes  company’s  Riviera,  a  year- 
round  single-unit  conditioner  using 
forced-flow  convections  for  both  heat¬ 
ing  and  cooling.  Bulletin  gives  full 
description,  breakaway  illustrations, 
dimensional  drawings,  complete  cool¬ 
ing  and  heating  capacities,  piping  dia¬ 
grams,  control  schemes,  and  engineer¬ 
ing  selection  and  rating  data. 

Circle  Item  63  on  Inquiry  Card 


NEW  MATERIAL  FOR  PUMPS  —  The 

story  of  Fianite,  in  booklet  form,  has 
been  published  by  The  Deming  Com¬ 
pany,  Salem,  Ohio.  Fianite  is  a  new 
thermosetting,  glass-filled  material 
from  which  some  of  the  important 
parts  of  certain  Deming  pumps  and 
water  systems  are  made.  The  booklet 
tells  of  the  development  of  Fianite,  its 
properties,  and  its  future. 


THE  GREATEST  NAME  IN  SHEET  METAL  SPECIALTIES 


Circle  Item  64  on  Inquiry  Card 


wX/ ^  jit.  4*  ’i'tJ 

.jupg-dviw  CO^U^af  '  Rout« 


-  '^r^-  ■  I 

110,  Farming daU,  Nnwi  ;York.< 


DUCTILE  IRON  PIPE  FITTINGS— An  8- 

page  illustrated  catalog  giving  com¬ 
plete  data  on  ductile  iron  pipe  fittings 
is  available  from  The  Kuhns  Brothers 
Co.,  Dayton,  Ohio.  Catalog  2-PF  in¬ 
cludes  types  and  sizes  of  the  com¬ 
pany’s  K  line  of  ductile  iron  fittings, 
typical  applications,  prices,  safety 
factors,  and  service  ratings  as  listed 
by  Underwriters’  Laboratories,  Inc. 

Circle  Item  65  on  Inquiry  Card 
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|i$IIOARD  installation  —  Slant/ 
Fin  Radiator  Corp.,  Richmond  Hill, 
V  Y.,  has  published  a  16-page  book¬ 
let  ba's^  on  the  company’s  color  slide 
film  describing  cost-saving  angles  in 
the  installation  of  baseboard  radia¬ 
tion.  Recommendations  include  use  of 
a  series  loop  system  and  higher  tem¬ 
perature  water.  Actual  installation 
procedure  is  given  in  illustrated  text. 

Circle  Item  66  on  Inquiry  Card 


IKONZE  VALVE  LINE  —  Hammond 
Brass  Works,  Hammond,  Ind.,  an¬ 
nounces  publication  of  Bulletin  No. 
159  covering  its  bronze  valve  line  for 
industrial,  government  specification, 
commercial,  and  original  equipment 
application.  The  4-page  bulletin  fea¬ 
tures  outstanding  gate  and  globe 
valves  in  the  various  pressure  classifi¬ 
cations,  and  also  summarizes  addi¬ 
tional  items  on  the  back  page. 

Circle  Item  67  on  Inquiry  Card 


FABRICATING  FLEXIBLE  DUCT  CONNECTIONS 
VANES  FOR  ELBOWS  •  AIR  SCOOPS  AND  LOUVERS 


A  PREFABRICATED  FLEXIBLE  DUCT  CONNECTION 

Using  a  fabric  (of  your  choice)  in  the  center  with  a  galvanised  metal 
strip  on  each  side.  Double-Sale  Locked  together  in  a  single  continuous 
piece,  coiled  in  a  dispenser-type  carton  ready  for  use 

A  TYPf,  Size,  AND  MICE  FOR  All  JOU 
THREi  GRADES  THREE  FABRICS 

Commercial  -  Economy  Canvas  •  Asbestos 

Residential  Neoprene 


duct  INSULATION  JOINT  SEAL  — 

A  folder,  titled  Durable  Seal  for  Duct 
Insulation  Joints,  is  published  by 
Dutch  Brand  Division  of  Johns-Man- 
ville,  Chicago,  Ill.  The  literature  offers 
some  time-saving  ideas  for  making 
neat,  permanent  seals  on  all  types  of 
duct  insulation  joints.  By  means  of 
diagrams  and  actual  installation 
photos,  folder  shows  how  the  com¬ 
pany’s  pressure  sensitive  waterproof 
cloth  tape  cuts  installation  man-hours. 
Folder  contains  full  specification  data. 

Circle  Item  68  on  Inquiry  Card 


TOP  QUALITY  FABRICS  (Without  Metal) 

Sam*  Weight  and  Width  (S")  Ut*d  in  ME-FAR-RK.  Rut  Up  in  100'  Ralh 


Layout,  Tab  Cutting,  Hole  Punching,  Spot  Welding, 
Riveting,  Etc.,  Results  in  a  Savings  Up  to  70%  over 
old  methods. 


SPIDER-INLET  BLOWER  UNITS  —  A  4- 

page  bulletin,  published  by  The  Tor- 
rington  Manufacturing  Co.,  Torring- 
ton.  Conn.,  provides  complete  specifi¬ 
cation  data  on  Vari-Basic  blower  units 
with  Type  CJ  spider-inlet  wheels. 
Teclmical  inforaiation  on  the  CJ- 
equipped  units,  designed  for  use  in 
residential  air-conditioning  and  warm- 
air  heating  equipment,  includes  16 
dimensions  for  four  sizes  in  each  of 
four  discharge  positions — top  hori¬ 
zontal,  bottom  horizontal,  upward,  and 
downward.  A  set  of  performance 
curves  for  each  size  gives  static  pres¬ 
sure  and  brake  horsepower  as  func¬ 
tions  of  flow-rate  output  at  four  motor 
speeds. 

Circle  Item  69  on  Inquiry  Card 


Best  method  ever  devised  for  inst.'illing  turning  vanes  (singli 
or  double)  in  sq.  elbows. 


100  FT.  COILS 


Layout,  Tab  Cutting,  Hole  Punching,  Riveting, 
Spot  Welding,  Etc. 

AN  ECONOMICAL  AND  PRACTICAL  METHOD  FOR  FAB¬ 
RICATING  LOUVERS  —  REMOVABLE,  HINGED.  OR  STA¬ 
TIONARY.  LOUVERAIL  is  24  ga.  galvanized  41/2"  wide  in 
(2 — 50'  lengths)  I  right  and  I  left  coiled  together. 


Split  (Vi)  Rail  for  Louver  Thicknesses  From  I '4" 
Use  Full  Size  Rail  for  Louver  Thicknesses  From  3'/ 


AIR  TREATMENT.  DISTRIBUTION  — 

Westinghouse  Puts  Air  To  Work,  a 
booklet  available  from  Sturtevant 
Div.,  Westinghouse  Electric  Corp., 
Hyde  Park,  Boston,  Mass.,  covers  the 
treatment  and  distribution  of  air,  and 
the  products  which  the  manufacturer 
has  available  to  do  the  job.  The  32- 
page  booklet  is  illustrated  and  has 
SMtions  on  air  handling,  air  condi¬ 
tioning,  air  heating,  and  electronic  air 
clewing.  Included  are  discussions  of 
various  applications  in  these  cate¬ 
gories,  as  well  as  descriptions  and 
pertinent  application  data  for  the 
products. 

Circle  Item  70  on  Inquiry  Card 

(Continued  on  page  132J 


ELIMINATES- 

•  Radius  ell,  transition,  and 
splittor  dampor  at  branch 
duct  tako^Hs. 

•  Volume  dompor  on  prillo. 

•  Job  doloy  In  ordering. 


H''  standard  quadrant 
where  accessible. 

Speed  nut  tabs  for  H" 
square  rod  are  riveted, 
spotvsclded  or  s.  m.  screw¬ 
ed  to  ends  of  SCOOP- 
RAIL. 

Where  desired  cig.  control 
may  be  used. 


SCOOP-RAIL  for  fabricating  air 
scoops  for  branch  ducts  and  grille 
collars.  Insuring  uniform  air  distri* 
bution.  Complete  control  of  air 
volume  in  branch  duct  or  at  grille 
face.  Simplifies  balancing  of  the 
system. 


1.  Not  necessary  to  remove 
grille  to  adjust  volume. 
Use  bent  rod  or  wire  thru 
grille  to  adjust  unit  in  and 
out  of  main  duct. 

2.  S.  M.  screws  at  top  and 
bottom. 
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(Continued  from  page  131) 


Puts  big  cooling  tower  features 
in  small  package 

Binks*  new  Watertemp 


Small,  compact,  economical  in  cost, 
operation  and  maintenance — Binks 
Watertemp  cooling  towers  are  ideal 
for  air  conditioning  installations  in 
the  5  to  60  ton  range.  Base  dimen¬ 
sions  for  the  largest  unit  are  only 
7'6"  X  12'  and  maximum  over-all 
effective  height  is  5'. 

Efficient  cojnter-current  water  and 
air  flow.  A  dynamic  and  static  bal¬ 
anced  fan  mounted  at  the  top  of  the 
tower  draws  air  up  through  the  deck¬ 
ing.  Water  is  brought  in  at  the  tower 
top  under  low  head  and  flows  down 
over  the  multi-finned  plastic  deck¬ 
ing.  No  nozzles  are  required  to  effect 
initial  water  break-up. 

Heavily  galvanized  after  assembly. 

Metal  framework,  panels  and  all 
attachments  are  heavily  galvanized 
after  assembly.  Special  hot-dipped 
galvanizing  deposits  a  20%  heavier 


thickness  than  established  as  stand¬ 
ard  by  Federal  and  A.S.T.M.  speci¬ 
fications.  No  additional  painting  or 
coating  is  required. 

Easy  to  install  and  maintain.  Only  a 
simple  mounting  foundation  is  need¬ 
ed  to  support  the  tower  package. 
Heavy  galvanizing  cuts  metal  main¬ 
tenance  to  almost  zero.  The  plastic 
internal  decking  unit  slides  out  for 
cleaning  and  makes  routine  inspec¬ 
tion  and  maintenance  of  the  tower 
an  easy  job. 

Send  for  complete  data.  Ask  your 
Binks  Branch  Office,  or  write  direct 
for  the  new  Watertemp  Bulletin.  For 
larger  induced  and  forced  draft  cool¬ 
ing  towers,  ask  for  Bulletin  477-A 
(Binks  3-B  series)  and  Bulletin  333 
(Binks  2-K  series).  Binks  engineers 
will  be  glad  to  an.swer  your  questions 
and  help  solve  your  particular  cool¬ 
ing  problems.  There  is  no  obligation. 


Binks 

IVATE!<  COOl/^Jf 


A  COMPLETE  LINE  OF  NATURAL  DRAFT  AND  MECHANICAL 
DRAFT  COOLING  TOWERS  AND  INDUSTRIAL  SPRAY  NOZZLES 

Binks  Manufacturing  Company 


3120-3t  Carroll  Ava.,  Chicago  12,  III. 
RCPRESENTATIVES  IN  PRINCIPAL  U.S.  &  CANADIAN  CITIES  •  SEE  YOUR  CLAS^FIED 


DIRECTORY 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


BASEBOARD  RADIATION—  Dunham- 
Bush,  Inc.,  West  Hartford,  Conn.,  has 
issued  a  catalog  describing  three  base¬ 
board  lines  applicable  to  industrial, 
office,  school,  hospital,  residence,  and 
general  heating  installations.  Com¬ 
plete  engineering  information  and  in¬ 
structions  (including  pictures)  for 
installation  are  given.  Parts  are  all 
identified  to  simplify  ordering,  with 
exact  measurements  and  description 
of  materials. 

Circle  Item  71  on  Inquiry  Card 


BELT-DRIVE  FAN  MOTORS—  Complete 
details  on  %  to  1-hp  single  phase 
motors  for  belt  driven  fans  and  blow¬ 
ers  are  included  in  a  brochure  re¬ 
leased  by  Electric  Motor  Div.,  A.  0. 
Smith  Corp.,  Tipp  City,  Ohio.  Types 
and  ratings,  voltages,  operational 
characteristics,  mountings,  and  di¬ 
mensions  of  the  full  model  line  are 
given.  In  addition,  exploded  illustra¬ 
tions  show  design  and  construction 
details  of  each  component  used  in 
models  in  the  single  phase  motor  line. 

Circle  Item  72  on  Inquiry  Card 


LOG  MEAN  TEMPERATURE  DIFFERENCE 

— Announced  by  Dean  Thermo-Panel 
Coil  Div.,  Dean  Products,  Inc.,  Brook¬ 
lyn,  N.  Y.,  is  an  SMi  by  11-inch  chart 
containing  a  nomograph  for  finding 
logarithmic  mean  temperature  differ¬ 
ence.  Considered  by  the  company  to 
be  a  formula  disliked  by  engineers  be¬ 
cause  of  the  time  required  to  use  it, 
the  LMTD  expression  has  been  put 
into  easy-to-use  form  within  useful 
limits  of  temperature  difference. 

Circle  Item  73  on  Inquiry  Card 


THERMAL  INSULATIONS  —  An  illus¬ 
trated  thermal  insulation  chart  from 
Infra  Insulation  Inc.,  New  York, 
N.  Y.,  helps  you  select  at  a  glance 
the  insulation  required  to  meet  any 
one  of  112  different  U,  C,  and  R  fac¬ 
tors.  Assembled  for  ready  reference 
in  this  chart  are  75  thicknesses  and 
types  of  non-metallic  and  multiple 
aluminum  air-space  insulations.  Ther¬ 
mal  values  for  each  are  enumerated 
for  various  types  of  heat  flow:  up, 
down  and  lateral;  in  ceilings,  walls 
and  floors ;  for  winter  and  summer.  In 
addition,  the  chart  designates  the  in¬ 
sulations  which  meet  the  specifications 
of  most  architects  and  engineers,  and 
also  of  the  various  U.  S.  Government 
Agencies. 

Circle  Item  74  on  Inquiry  Card 
( Continued  on  page  134) 
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Architect:  Edward  D.  Stone 
Mechanical  Engineers:  Stockly  &  Bamford 
Mechanical  Contractors:  Hickman  Bros.,  Inc. 


IRON  FIREMAN  MANUFACTURING  CO. 

3072  West  I06th  Street,  Cleveland  11,  Ohio 
(In  Canada,  80  Ward  Street,  Toronto,  Ontario) 
Please  send  catalog  and  specifications  on  following  equipment; 
Q  Complete  boiler-burner  units 
O  Forced  draft  firing  unit  only 


Name... 
Firm.... 
Address. 
City . 


Screened  facade  of  Stuart  Co.  plant,  Pasadena,  California 


Where  the  steam 
comes  from... 

for  both  heating  and 
pharmaceutical  processing 

One  of  the  notable  commercial  buildings  of  the  year 
combines  maximum  utility  with  such  striking  beauty  that 
it  has  won  nation-wide  acclaim.  Designed  by  Edward  D. 
Stone,  this  plant  is  used  by  the  Stuart  Co.  for  the  production 
of  pharmaceuticals. 

Up-to-the-minute  mechanical  equipment  includes  two 
Iron  Fireman-Kewanee  boiler-burner  units.  Due  to  forced 
draft  firing,  there  is  no  stack  to  mar  the  symmetry  of  the 
building.  Dual-fuel  burners  efficiently  fire  gas  or  any  grade 
of  light  or  heavy  oil,  with  quick  changeover. 

Complete  Iron  Fireman  boiler-burner  units  can  be  easily 
sized,  specified  and  ordered  from  a  single  catalog,  with  a 
single  model  number. 

Conservative  rating  permits  an  easy,  economical  "cruis¬ 
ing  speed”  at  rated  output,  with  50%  reserve  capacity  and 
consequent  minimum  noise  level  and  low  maintenance  costs. 
Mail  coupon  for  detailed  information  and  specifications. 

IRON  FIREMAN. 

AUTOMATIC  FIRING  EQUIPMENT 
FOR  HEATING,  PROCESSING,  POWER 


in-Kewanee 
rner  unit 
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^OUR  problem 


reverse  ventilation 


NEW  CATALOGS 

(Continued  from  pof^e  132) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


Burt  Low  Type  Ventilators,  Supply 
and  Exhaust  Air  for  Aluminum  Co. 

of  America  Blow  Down  Fresh  Air  to  Blanket  Floor  Area 


Wide,  low-roofed,  modern  single-story 
plants  are  often  difficult  to  ventilate 
properly  with  conventional  methods. 
Perimeters  are  comfortable  but  other 
areas  may  not  be. 

Aluminum  Company  of  America’s 
new  Screw  Machine  Products  Plant  at 
Lancaster,  Pa.,  with  neither  cross 
ventilation  nor  natural  ventilation, 
solved  this  problem  with  “reverse” 
ventilation.  Forty-nine  48"  all-alu¬ 
minum  Burt  Low  Type  Roof  Ventila¬ 
tors  maintain  a  year-round  pleasant 
working  atmosphere. 

Twenty-five  of  the  Burt  Ventilators 
operate  in  reverse  to  blow  a  blanket 
of  fresh  air  over  the  entire  working 


floor.  Adjustable  diffusers  circulate 
the  air  at  floor  level  to  meet  seasonal 
needs.  Strategically  located  over  vari¬ 
ous  hot  areas,  these  Burt  supply  ven¬ 
tilators  need  no  long  horizontal  duct 
runs  to  reach  air  intakes  on  outside 
walls. 

The  other  twenty-four  Burt  ventila¬ 
tors  exhaust  the  considerable  heat  and 
oil  mist  from  production  operations. 
The  cost  of  these  Burt  units  was  less 
than  one-fourth  that  of  a  centralized 
duct  system. 

For  fresh  air  at  low  cost  in  your 
plants,  why  not  investigate  Burt’s 
complete  line  of  modern,  efficient  roof 
ventilators  now! 


tend  ^  FREE 

Write  for  Burt  Data  Book  SPV-IOI-G. 

It  supplies  quick  data  on  Burt's 
complete  line  of  modern  Roof  Ventilators. 

RAVITY  VENTILATORS*LOUVERS*SHEET  METAL  SPECIALTIES 


TheUlin  Monufocturing  Company 

49  E.  South  St.  Akron  IT.  Ohio 

MEMBER  AIR  MOVING  &  CONDITIONING  ASSOCIATION.  INC. 


DIFFUSERS,  REGISTERS,  GRILLES— Dif¬ 
fusers,  registers  and  grilles  for  both 
heating  and  cooling  are  fully  de¬ 
scribed  and  illustrated  in  a  40-page 
catalog  published  by  Lima  Register 
Co.,  Lima,  Ohio.  Catalog  has  b^n 
carefully  organized  for  maximum  ease 
in  .reference  and  readability.  Products 
are  grouped  into  separate  heating  and 
air  conditioning  sections  that  are 
clearly  identified  by  the  use  of  red 
and  blue  color.  Procedures  in  plan¬ 
ning  and  installing  registers,  diffusers 
and  grilles  in  heating  and  cooling  in¬ 
stallations;  comprehensive  perform¬ 
ance  charts  on  air  conditioning  grilles 
and  registers;  and  charts  covering 
size  selection,  recommended  velocities 
and  Btu-cfm  conversions  are  included 
in  an  engineering  section. 

Circle  Item  75  on  Inquiry  Card 


MASONRY  DRILLING— For  those  whose 
work  involves  cutting  holes  in  rein¬ 
forced  concrete,  tile,  brick,  marble, 
granite  or  other  hard,  brittle  mate¬ 
rial,  Truco  Masonry  Drilling  Div., 
Wheel  Ti’ueing  Tool  Co.,  Detroit, 
Mich.,  offers  a  catalog  that  contains 
illustrations  and  specifications  of 
Truco  portable  diamond  drilling 
equipment  and  accessories.  Actual  on- 
the-job  photos  and  descriptions  of  par¬ 
ticularly  difficult  drilling  situations 
show  versatility  and  efficiency  of  the 
equipment. 

Circle  Ifem  76  on  Inquiry  Card 


SHOWER  MIXING  VALVE— Lawler  Au¬ 
tomatic  Controls,  Inc.,  Mt.  Vernon, 
N.  Y.,  has  prepared  a  catalog  describ¬ 
ing  the  newest  addition  to  its  line  of 
thermostatic  control  valves — ^the  Ee- 
cesso  shower  mixing  valve.  Included 
in  the  bulletin  are  technical  data  and 
construction  details. 

Circle  Ifem  77  on  Inquiry  Card 


POSITIVE  DISPLACEMENT  PUMPS  - 

A  12-page  catalog.  No.  100,  is  pub¬ 
lished  by  Tuthill  Pump  Co.,  Chicago, 
Ill.  It  contains  basic  information  on 
the  company’s  complete  line  of  posi¬ 
tive  displacement  pumps,  fluid  motors, 
and  valves.  Included  in  catalog  are 
descriptions  of  operating  principles 
and  internal  constructions,  plus  a 
complete  pump  guide  selection  chart 
that  classify  all  models  as  to  operat¬ 
ing  requirements,  construction  fea¬ 
tures,  mountings,  packing  character¬ 
istics,  and  the  services  for  which 
applied. 

Circle  Itwn  78  on  Inquiry  Card 
(Continued  on  page  136) 
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MODEL  VHO 


MODEL  HO 


MODEL  VM 


MODEL  HVM 


SERIES 


AIR-CONDITIONING  REGISTERS  and  GRILLES 


Standard  introduces  a  new  line  of  air-conditioning  registers  and  grilles  with  MODULAIRE.  Standard  calls 
this  concept  “directional  comfort”  and  it  means  just  what  it  says  . . .  the  right  pattern  and  velocity  of  cool 
air  for  any  given  air-conditioned  space.  There  are  MODULAIRE  models  available  with  a  variety  of  face 
bar  combinations  (horizontal  and  vertical;  single  and  double  bank)  with  either  opposed  blade  dampers 
or  multi-valve  louvers  .  .  .  models  to  fit  any  need  . .  .  any  application.  Write  for  Standard’s  new  catalog! 


MODEL  VM 

Single  Bank  Deflection 
Register  with  Multi- 
Valve  Louvers 


MODEL  NO 

Single  Bank  Deflection 
Register  with  Opposed 
Blade  Dampers 


MODEL  HVM 

Double  Bank  Deflection 
Register  with  Multi- 
Valve  Louvers 


MODEL  VHD 

Double  Bank  Deflection 
Register  with  Opposed 
Blade  Dampers 

Mail  coupon  for  free  cataloES  and  information  on  the  complete  STANDARD 
liao  of  registers  and  grilles  for  all  your  air-conditioning,  heating,  and 
l»-way  system  needs! 

INCLUDED  AMONG  STANDARD’S  REPRESENTATIVES: 

^Dwhirst  Cliff  Dirbw  AssocUtts,  Inc.  H.  E.  Culley  LnGary  Georgt  Bolirwtr 

ID  I*.  Mod  2430  N.W.  140th  StrMt  414  W.  Main  Straat  P.O.  Boa  57  901  W.  Vkkary 

■kaka.  Kanaas  Opalocka,  Fisfida  Liwisvilla,  Kantucky  Galas  Mills,  Ohio  Fort  Worth,  Taaas 
G.  R.  McKanzit  Mikt  MitchaM  Irvin  I.  Platsky 

2tll  So.  20th  Straat  Wast  Jaffarson  Straat  73-35  U5th  Straat 

Oirminthani,  Nabama  Ksaeiusko,  Miaaitaippi  Fluahini  C,  Haw  York 


STAMPING  A  PERFORATING  CO. 

3133  W.  49th  Place,  Chicago  32,  Illinois 

Gentlemen:  Please  send  me  the  following  4- 

Q  Standard  MODULAIRE  air-conditioning  catalog 
D  Standard  Register  and  Grille  Catalog 


Name. 


Company. 


Address. 


a 

1  t  0  lom  0  1  0  0  t  p' 

1 

\  1 

1  1  1  1  1  I  1  1  .1^ 

1 

'  1 

1  1  1  ■■  1  1  1  t  1  .ir 

,  . 

■  1  1  ■»  «  1  I  1  1  .1^ 

‘  * 

!  '  • 

(Continued  from  page  134) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  departmeni. 


Built-up  boilers  used  to  bog  me  down  in  a 

pile  of  parts.  Fuss  and  cuss  all  the  time! 

what  a  headache!  Completing 


Assembly 


UNIT  VENTILATOR  FOR  SCHOOLS  - 

Complete  engineering  information 
covering  the  company’s  Kinetic  Bar¬ 
rier  unit  ventilator  school  conditioner 
and  all  accessories  is  available  in  a 
single  catalog,  DS-340,  from  The 
Trane  Co.,  La  Crosse,  Wis.  In  56 
pages  the  catalog  thoroughly  describes 
and’  illustrates  features  and  advan¬ 
tages  of  the  equipment  for  student 
and  teacher  comfort  and  convenience. 
Also  included  are  data  on  hot  water 
coils,  control  cycles,  roughing-in  draw¬ 
ings  and  dimensions,  and  other  aids 
to  proper  school  conditioning  system 
design  and  equipment  selection. 

Circle  Item  79  on  Inquiry  Card 


a  manufacturer’s  job  on  my  time,  on  my  own  money. 


I  discovered  Progress 


Then  happy  day! 


— Progress  packaged  boiler,  I  mean.  No  more 
bogging  down  with  built-up  boilers.  Oi'e 


one  responsibility.  1^“^; 


source 


A  complete,  ready-to-operate  boiler  delivered  to  the 


job.  Saves  up  to  two  full  days’ 

installation  time.  Progress  boilers  are  full-fire  factory 
tested.  Field  starting  service 

costs  me  nothing  and  my  customers  are  100% 


ENVIRONMENTAL  TEST  INSTRUMENTS 

— A  new  bulletin,  W1831,  is  an¬ 
nounced  by  The  Bristol  Co.,  Water- 
bury.  Conn.  This  guide  for  equip¬ 
ment  builders  and  specifying  engi¬ 
neers  outlines  indicating,  recording, 
programming,  and  controlling  instru¬ 
ments  for  environmental  test  equip¬ 
ment.  Instruments  for  temperature, 
humidity,  altitude,  pressure,  flow,  and 
other  variables  are  offered  in  a  wide 
range  of  models  for  practically  any 
conditions. 

Circle  Item  80  on  Inquiry  Card 


FILM  ON  GAS  VENTING— A  color  slide 
film  dealing  exclusively  with  venting 
of  gas  appliances  has  been  produced 
and  released  by  Metalbestos  Division, 
William  Wallace  Co.,  Belmont,  Calif., 
for  showings  to  heating  dealers,  dis¬ 
tributors,  utilities  and  code  author¬ 
ities.  With  a  running  time  of  27  min, 
“Heat  in  Harness:  The  Story  of  Gas 
Venting”  covers  popular  misconcep¬ 
tions  concerning  gas  venting,  recent 
important  advances  in  the  field,  and 
the  contribution  of  correct  gas  venting 
to  total  gas  heat  comfort.  Arrange¬ 
ments  for  showings  of  the  slide  film 
can  be  made  through  the  company  or 
any  Metalbestos  salesman. 

Circle  Item  81  on  Inquiry  Card 


Heating  wholesalers  coast  to  coast  are  now  delivering  7  sizes 
to  2,010,000  Btu.  This  complete  range  covers  all  types  of 
commercial  heating  needs.  Oil,  gas  and  combination  oil/gas 
fired  models  for  greatest  fuel  economy.  To  make  profits 
and  progress  in  your  business  —  sell  Progress  —  America’s 
leading  boiler  value! 


See  your  nearest 
qualified  cooperative 
wholesaler  NOW,  or  write. 

CLEAVER-BROOKS  COMPANY 

Dept,  j,  315  C.  Keefe  Ave., 
Milwaukee  12,  Wisconsin 


CAULKING  LOADER— A  2-page  bulle¬ 
tin  describes  the  Force-Flo  caulking 
loader  and  tells  how  it  operates  to  fill 
caulking  guns  and  cartridges  with 
bulk  material.  Literature  from  the 
manufacturer,  Force-Flo,  Inc.,  East 
Cleveland,  Ohio,  explains  how  loader 
saves  time,  material,  labor  and  money 
by  assuring  an  uninterrupted  flow  of 
material  from  the  pail  to  the  point  of 
application. 

Circle  H«m  82  on  Inquiry  Card 
(Continued  on  page  138) 


CleaverBrooks 


Pockaged  Boihr 


Built  exclusively  for  commercial  heating  by 
Cleaver-Brooks  —  originators  of  self-contained  boilers. 


JENN-AIR  LAUNCHES 


Hl-D  CENTRIFUGAL  POWER 
ROOF  EXHAUSTER 


Now,  for  the  first  time,  aluminum  belt 
driven  units  combine  high  discharge 
with  low-contour  appearance 


Since  1947  the  power  exhauster  industry  has  looked 
to  Jenn-Air  for  leadership.  Now  Jenn-Air  starts 
its  second  decade  by  introducing  two  new  and 
useful  additions  to  its  line:  Hi-Discharge  Centrif¬ 


ugal  Power  Roof  Exhauster,  Series  HCB;  and 
Hi-Discharge  Axial  Power  Roof  Exhauster,  Series 
HAB.  These  exhausters  fill  the  need  for  general 
area  ventilation  and  have  a  clean  engineering  de¬ 
sign  that  features  compactness  and  serviceability. 
By  locating  the  wheel  at  the  top  you  derive  the 
advantage  of  a  high  point  of  discharge  which 
allows  low  curb  construction.  Thus,  Jenn-Air  units 


Observe  These  Outstanding  Features  Shared  in  Common  by 
2  New  Jenn-Air  Hi-Discharge  Exhausters: 

Maintenance-Free  all-aluminum  housing  supplies  strength  with¬ 
out  weight. 

2—  Bird  guard  of  heavy  gauge  stainless  steel  construction  comes  as 
an  integral  part  of  every  unit. 

3—  Special  vibration  absorbers  reduce  noise  to  an  absolute  minimum. 
^Totally  enclosed  full  ball  bearing,  permanently  lubricated,  motor 
assures  smooth,  uninterrupted  service.  Air  cooled  application  adds 
years  to  motor  life. 


offer  the  lowest  overall  height  of  any  exhauster  on 
the  market.  Once  you  compare,  you  will  decide  on 
Jenn-Air. 


Jenn-Air  products  company,  inc. 

1102  Stadium  Drive  •  Indianapoiit  T,  Indiana 


S— Tubular  drive  assembly  has  permanently  sealed,  pre-lubricated 
ball  bearings. 


Member  of  Air  Moving  and  Conditioning  Association 


3— Motor  and  drive  can  be  serviced  from  interior  of  building.  If 
desired. 

T— Specially  designed  hinge  on  housing  permits  ready  access  to 
damper  and  drive.  Positive  stopping  device  holds  unit  in  open 
position.  Simple  locking  mechanism  keeps  it  tightly  closed. 
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CONTROL 


FlEXIIUST 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  reinforced. 

For  all  kinds  of  dust  collecting 
uses,  particularly  good  for 
elbows  and  moving  hoods. 
Exceptionally  easy  to  cut,  install, 
connect,  reuse,  and  relocate. 

Sizes  \  V4*  thru  36"  i.d. 

***-»■-  ^ —  -*-»-**-  *-  -  - 

VfmV  Iwr  UVlIMf  fOOlIjr 

DitMbirters 
in  all  principal  citias 


THE  FLEXAUST  COMPANY 


T'iPK  AVE  .NEW  YORK  S  Y. 


NEW  CATALOGS 


(Continued  from  page  136) 

Use  fhe  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


SCHOOL  PIPING  SERVICfES— Air  con¬ 
ditioning,  radiant  heating,  and  snow 
melting  are  among  specific  school  pip¬ 
ing  services  discussed  in  the  booklet, 
Wrought  Iron  Pipe  for  Modern  School 
Building,  available  from  A.  M.  Byers 
Co.,  Pittsburgh,  Pa.  In  addition  to 
highlighting  these  and  other  wrought 
iron  applications  in  140  schools 
throughout  the  United  States,  this  8- 
page  bulletin  further  emphasizes  the 
need  for  first-quality  construction  in 
today’s  educational  facilities.  A  short 
description  of  the  company’s  latest  de¬ 
velopment,  4-D  wrought  iron  with 
greatly  improved  corrosion  resistance, 
is  also  included. 

Circle  Item  83  on  Inquiry  Card 


MINIATURE  THERMOCOUPLES  —  A 

consolidated,  28-page  catalog,  describ¬ 
ing  the  company’s  complete  line  of 
miniature  thermocouples  is  available 
from  Thermo  Electric  Co.,  Inc.,  Sad¬ 
dle  Brook,  N.  J.  Four  basic  designs 
are  described  and  illustrated  —  gas¬ 
ket,  bayonet,  protected  and  shielded 
—  each  for  particular  applications. 
Complete  ordering  and  installation  in- 
stiTictions  are  provided.  In  addition, 
information  is  contained  on  uses  and 
advantages  of  each  type,  calibrations 
and  temperature  ranges,  details  of 
construction,  adapters  and  mounting 
accessories,  and  thermocouples  leads 
supplied. 

Circle  Ifem  84  on  Inquiry  Card 


WATER  CONTROL  VALVES  —  Nine  dif¬ 
ferent  automatic  water  control  valves 
and  their  uses  are  described  in  an  8- 
page  bulletin  published  by  Golden- 
Anderson  Valve  Specialty  Co.,  Pitts¬ 
burgh,  Pa.  Line  includes  cushioned 
check  valves,  water  level  control 
valves,  sensitive  pressure  regulators 
and  one-man  control  valves.  Sizes 
range  from  2  to  36  inches,  and  the 
valves  are  manufactured  for  pressures 
up  to  250  psi.  Both  angle  and  globe 
body  patterns  are  available. 

Circle  Item  85  on  Inquiry  Card 


ELECTRIC  HEATING— Installation  of 
electric  baseboard  and  wall  heaters  is 
the  subject  of  a  14-page  kit  designed 
for  use  by  architects,  engineers  and 
contractors  by  Swan  Mfg.  Co.,  Van¬ 
couver,  Wash,  Architectural  drawings 
for  use  in  planning,  as  well  as  com¬ 
plete  wiring  and  mounting  directions, 
are  contained  in  the  kit.  Specification 
data  are  also  included. 

Circle  Item  86  on  Inquiry  Card 
(Continued  on  page  140) 


SAFE  OPBIAinN  OF  I 
OVERHEAD  VALVES  I 

with  a  ! 


Adjustable 

SPROCKET  RIM 

with  Chain  Guide 


*  Simplifies  pipe  layout 

*  Fits  any  size  valve  vrheel 

*  Easy  to  install  and  operate 

*  Operates  any  valve  from  plont  floor 

*  Time  and  money  saving  fixture 

*  No  maintenance;  first  cost  only  cost 

*  Packed,  completely  assembled,  one  to  a  carton 

*  Hot  galvanized,  rust-proof  chain  available 
for  all  sizes 

*  Easy  to  follow  instructions  with  each  unit 

*  Your  supplier  carries  complete  stocks 

*  Write  for  new  descriptive  catalog  sheet  and 
prices 


%nmT(  ci| 

5  BABBITT  SQUARE,  NEW  BEDFORD,  MASS.,  U.S.A 
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JUST  Off 
THE  PRESS 


This  new  Bulletin,  with  182 
photographs,  diagrams  and  tables, 
is  a  handbook  of  refrigeration  in  all 
its  commercial  and  industrial  phases 
— air  conditioning,  ice  making, 
quick  freezing,  cold  storage, 
process  work,  etc. 

Details  of  heavy-duty  com¬ 
pressors,  multi-cylinder  compressors, 
booster  systems,  condensers,  cool¬ 
ers,  colls,  controls,  valves  and 
auxiliaries  are  fully  explained. 

If  your  business  uses  cooling 
equipment,  you'll  profit  from  read¬ 
ing  this  informative  32-page  book¬ 
let.  Available  in  English,  Spanish 
and  Portuguese. 


Your  free  copy  is  waiting. 


The  "Bible"  of  Air  Conditioning 
and  Refrigeration  Practice 


ir  .  * 

DEPENDABLE  REFRIGERATION  SINCE  1882 


WRITE  FOR  YOUR  FREE  COPY  OF  BULLETIN  80  TODAY  TO: 


ALL  ALUMINUM  DIFFUSER 

WITH  Adjustable  Pattern 


WHAT'S  NEW  ABOUT  THIS  DIFFUSER! 

1  All  aluminum  construction. 

2  Internal  vanes  for  segmental  air  pattern 
adjustment,  which  is  stable  in  intermediate 
angles  —  ceiling  or  duct  mounted. 

3  Choice  of  air  movement  control  from  any  one 
or  combination  of  diffuser  quadrants. 

4  Choice  of  conditioned  zone  temperature  and 
humidity  control  variations  as  required  .  .  .  in¬ 
dependently  in  any  one,  or  combination  of 
four  regions  served  by  a  single  diffuser. 


THESE  ARE  YOUR  BENEFITS! 

1  No  corrosion  problem. 

2  Identical  and  harmonious  outward  appear¬ 
ance  for  fixed  (CF),  adjustable  (CA)  or  com¬ 
bination  supply-return  (CR)  diffusers. 

3  In  "comfort"  applications  .  .  .  satisfies  the 
"outdoor"  type  as  well  as  the  "sheltered"  in¬ 
dividual  in  choice  of  air  movement. 

4  Simplifies  air  balancing  for  comfort  or  in¬ 
dustrial  applications  by  permitting  quick,  posi¬ 
tive  temperature  and  humidity  control  by 
putting  air  where  it's  needed. 
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Cross  seaioo 
shows  struc* 
niral  superi* 
ority  of  Aero* 
master’s  new, 
extruded  alu* 
minum-alloy 
blades  in  di¬ 
ameters  from 
9'  to  22*. 


NEW! 


EXTRUDED  ALUMINUM 
Blades  on 

AEROMASTER*  fans  only 


AerOMASTER’S  new,  extruded  alumi¬ 
num  blades  combine  in  one  design 
the  advantages  of  a  light  weight  metal, 
a  hollow  structure  and  the  superior 
strength  of  wrought  metal . . .  Silicon- 
magnesium  aluminum  alloys  resist 
corrosion.  Their  fine  grain  structure, 
high  tensile  strength  and  increased 
endurance  eliminate  danger  from 
wear,  vibration,  and  metal  fatigue . . . 
true  airfoil  blade  sections  assure  max¬ 
imum  air  delivery . . .  adjustable  blade 


pitch  angle  permits  decrease  of  fan 
load  to  an  accurate  minimum  horse¬ 
power  requirement. 

The  AerOMASTER  fan  is  easily  as¬ 
sembled  in  the  tower.  No  special 
handling  equipment  is  necessary. 
AEROMASTER  fans  cost  less  to  install, 
less  to  operate,  less  to  maintain! 

For  more  details  write  to  KOPPERS 
Company,  Inc.,  Aeromaster  Fan 
Dept.,  6908  Scott  Street,  Baltimore  3, 
Maryland. 


NEW  CATALOGS 


(Continued  from  page  138) 


Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


AIR-COOLED  CONDENSERS— A  5-page 
engineering  leaflet,  descriptive  of  the 
company’s  broadened  ranges  of  com¬ 
pact  air-cooled  condensers,  is  an¬ 
nounced  by  Drayer-Hanson,  Div.  of 
National-U.  S.  Radiator  Corp.,  Los 
Angeles,  Calif.  The  remote,  self-con¬ 
tained  1,  2,  and  3-fan  types  (in  capac¬ 
ities  from  3  to  25  tons,  and,  by  duplex¬ 
ing,  to  unlimited  tonnages)  are  suit¬ 
able  for  both  indoor  and  outdoor  serv¬ 
ice.  The  publication  stresses  product 
to  be  of  specific  interest  to  those 
needing  equipment  for  the  high  pres¬ 
sure  side  of  air  conditioning  or  refrig¬ 
eration  plants  where  water  is  in  short 
supply,  where  waste  disposal  is 
metered,  or  where  water  lines  are 
overloaded. 

Circle  Item  87  on  Inquiry  Card 


CHECK  VALVES— A  colorful  brochure 
with  over  40  photographs  and  cut¬ 
away  illustrations,  describing  the 
company’s  complete  line  of  bronze  and 
iron  body  check  valves  has  been  pro¬ 
duced  by  The  Fairbanks  Co.,  New 
York,  N.  Y.  The  brochure.  No.  V-63, 
shows  the  difference  in  con^ruction  of 
the  two  basic  types  of  check  valves 
which  prevent  return  or  backflow 
through  pipe  lines — swing  check 
valves  and  lift  check  valves.  Included 
are  service  recommendations. 

Circle  Item  88  on  Inquiry  Card 


VIBRATION  MOUNTINGS—  A  technical 
data  bulletin  released  by  Vibration 
Mountings,  Inc.,  Corona,  N.  Y.,  de¬ 
scribes  the  company’s  color-coded 
Type  R  series  of  VM  Neoprene-in¬ 
shear  mountings.  These  oil-resistant 
Neoprene  shock  and  vibration  mount¬ 
ings  come  in  five  sizes  and  five  degrees 
of  hardness  to  assure  maximum  de¬ 
flection  for  loads  ranging  from  10  to 
4000  lb  per  mounting.  The  bulletin 
charts  load  deflection  for  all  five 
mounts  and  provides  complete  dimen¬ 
sional  data. 

Circle  Item  89  on  Inquiry  Card 


ALUMINUM  ROOF  COATING—  Reduc¬ 
tions  up  to  15%  in  cost  of  operating 
air  conditioning  through  use  of  an 
economical  aluminumizing  roof  proc¬ 
ess  are  announced  by  Pace  Products, 
Inc.,  Kansas  City,  Mo.  Bulletin  3002, 
which  outlines  full  instructions,  shows 
how  this  coating  method  can  be  adapt¬ 
ed  to  all  types  of  buildings. 

Circle  Item  90  on  Inquiry  Card 

(Concluded  on  page  142) 


'Koppcrs  Trademark 


Eagmeered  Products  Sold  with  Service 


Decrease  pipe  welding  expense 
with  H  &  M  Pipe  Cutting 
and  Beveling  Machines 


COMPLETE  ACCURACY 
WITH 

UNSKILLED  LABOR 

H  &  M 
Model  “0” 
in  action 


PAT.  APPLIED  FOR 


Precision  cuts  and  bevels  are  literally  "cranked  out”  with  an  H&M 
machine,  even  when  operated  by  your  most  inexperienced  workman.  The 
H&M  Pipe  Cutting  and  Beveling  Machine  is  completely  portable  and 
extremely  easy  to  operate,  with  a  design  that  stresses  speed,  accuracy 
and  durability. 

H&M  equipment  will  save  enough  time  and  labor  in  the  pipe  cut¬ 
ting  and  beveling  phase  of  your  welding  operation  to  greatly  reduce  your 
overhead  and  increase  your  profits.  Available  in  sizes  to  fit  lYj”  to  36” 
pipe. 

FULL  DETAILS 
AVAILABLE 
lAAMEDIATELY 


(H^ 


PIPE  BEVELING  MACHINE  COMPANY 

311  E.  Third  St.  Diamond  3-0241 

TULSA,  OKLAHOMA 
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IT'S  NEW!  IT'S  TOPS! 

it's  the  S^£^£cO)  4223-E 

LOW  PRESSURE 

CONDENSATE  PUMP 


HARRIS 

Stainless  Steel 

FLOATS 


ARTHUR  HARRIS  &  CO 

Established  1874 


SURPRISING 

VERSATILITY 


TREMENDOUS 

PERFORMANCE 


•  DESIGNED  SPECIFICALLY  FOR  SMALL  INSTALUTIONS 

yet  adequate  for  iobt  up  to  3000  «q.  ft.  EDR. 


•  ALLOWS  ACCURATE  ADJUSTMENT 


Float  twitch  travel  can 
be  adjusted  for  a  draw  of  from  .7  to  3  gals,  per  pumping  cycle 
for  close  adjustment  to  boiler  requirements. 


•  SMALLER  IN  SIZE,  YET  BIGGER  IN  USABLE  VOLUME  . . . 

a  truly  believe-it-or-not  design.  Although  the  5  gal.  cast  iron  tank 
is  one  of  the  smallest,  it  has  greater  “draw"  or  usable  volume 
than  many  pumps  with  larger  tanks. 


•  LOTS  OF  EXTRA  CAPACITY  FOR  EMERGENCIES 


Equipped 

with  the  same  pump  and  motor  used  for  the  larger  capacity  lA  h.p. 
Sterico  pumps. 


TAKES  LESS  SPACE  THAN  ANY  OTHER  . .  .  Occupies  only  1.6 

sq.  ft.  of  floor  space.  Fits  easily  into  almost  any  small  corner  be* 
cause  of  rectangular  shape  and  convenient  location  of  motor  and 
switch  at  front  of  unit. 


EXCEPTIONALLY  QUIET,  RUGGED,  DEPENDABLE  . .  .  Includes 

the  same  high  quality  features  found  in  Sterico’s  heavy  duty  pumps. 


The  addition  of  the  No.  4223-E  makes  the  Sterico  4100-4200  Series 
Condensation  Pumps  one  of  the  most  complete  lines  of  low  pres¬ 
sure  pumps  on  the  market. 


TOfUte  tto€a  fon,  complete  infafunatiPK. 

Sterico  Products  Distributed  Through  Leading  Heating  and  Plumb¬ 
ing  Wholesalers.  -Representatives  in  all  principal  cities. 


SOLENOID  VALVES 

with  “MULTI-VOLTAGE”  toil 
Simplify  Valve  Selection 
Reduce  Inventory  and  Parts  Stock 

Fer  FREE  catalog  and  complete  details,  phone,  wire  or  write. 
Controls  Division  JACKES-EVANS  MANUFACTURING  CO 

4427  Geraldine  Ave.  St.  Louie  15,  Mitsouri 


STERLING,  INC 


5206  W.  Clinton  Ave..  Milwaukee  18.  Wisconsin 


ONIY ELOF HRnsSOns  newINEW  catalogs 
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BET,  u  S  PAT  Off 

for  Air  Conditioning  Systems 


is  produced  to  meet 
3  specifications  in 
acoustical  efficiency 
and  only  UNI-SILENCER* 
data  is  guaranteed 
in  writing! 


Typical  UNI-SILENCER*  Installation  at  100  Broad¬ 
way,  New  York  City.  N.  Y. 

EfficicRt,  compact  and  streamlined,  UNI> 
SILENCERS*  and  UNI-RESONATORS*  are 
designed  specifically  to  reduce  the  air¬ 
borne  noise  generated  by  fans  in  air 
conditioning  and  industrial  ventilating 
systems. 

NOW  PRODUCED  IN  THREE  MODELS! 

Model 

Lpp— FOR  LOW  PRESSURE  DROP 

(moderate  acoustical  efficiency) 

—FOR  MEDIUM  PRESSURE  DROP 

(standard  acoustical  efficiency) 

g  —FOR  HIGHER  PRESSURE  DROP 

(maximum  acoustical  efficiency) 

AU  3  MODELS  HAVE  WRITTEN  GUARANTEES 
ON  CERTIFIED  PERFORMANCE  DATA  AND  ARE 
SOLD  AT  THE  SAME  LOW  PRICEI 

When  air  flow,  pressure  drop,  or  noise 
atienuation  require  the  use  of  more 
than  one  Uni-Silencer,  then  all  the  units 
(singles,  halves  or  quarters)  may  be 
set  together  using  built-in  slip  joints. 
Thus  in  series  or  in  parallel,  Uni- 
Silencers  will  fit  any  condition  or  re¬ 
quirement  (see  cut  below). 


MODULAR 
DESIGN 
3  Uni- 
Silencer 
singles 
and  3  half 
units  set 
together 


UNI-SILENCERS*  are  supplied  in  3 
sizes.  Single  Unit — 24x24x32";  Half  Unit 
—12x24x32";  Quarter  Unit— 12x1 2x 
32"  and  are  delivered  in  cartons  weigh¬ 
ing  about  75  lbs.  each.  They  may  be 
easily  and  inexpensively  transported 
into  the  building,  to  the  specific  loca¬ 
tion  required. 

FREE  complete  engineering  servicel 

•Re*.  U.8.  Pat.  Off. 

Fill  out  oed  mail  coupon  for  literature  todayl 

ELOF  HANSSON,  INC..  Acoustical  Division 
711  THIRD  AVE.,  N.Y.  17,  N.Y.,  DEPT.  U2-AU 
Please  sand  complete  literature  on  perform¬ 
ance-guaranteed  Uni-Silencers  and  Uni-Reson¬ 
ators,  without  charge  or  obligation. 


(Concluded  from  page  140) 

Use  the  prepaid  postcard 
on  last  page  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


BALANCING  VALVES— Ohio  Brass  Co., 
Mansfield,  Ohio,  has  revised  its  4-page 
bulletin  describing  Equatemp  bal¬ 
ancing  valves  for  regulating  water 
flow  in  piping  of  heating  and  cooling 
systems.  The  bulletin  briefly  de¬ 
scribes  features  of  the  screwed  and 
solder  end  valves  including  the  ease 
of  regulation,  top  and  bottom  drain¬ 
ing,  convenient  thermometer  well,  and 
installation  and  disassembly.  Also  in¬ 
cluded  are  a  cut-a-way  illustration, 
dimensioned  roughing-in  drawings, 
and  complete  catalog  information. 

Circle  Item  91  on  Inquiry  Card 

ASBESTOS-CEMENT  AIR  DUCT— Sav¬ 
ings  in  labor,  time,  and  waste  are  de¬ 
tailed  in  a  folder,  AP-18,  published 
by  Keasbey  &  Mattison  Co.,  Ambler, 
Pa.,  describing  its  asbestos-cement 
air  duct.  Light  in  weight  and  easily 
worked,  air  duct  is  intended  for  heat¬ 
ing,  air  conditioning  and  ventilating 
in  residential,  commercial  and  institu¬ 
tional  applications. 

Circle  Item  92  on  Inquiry  Card 


HOT  WATER  SUPPLY  HEATERS— Re- 

cently  announced  by  Federal  Boiler 
Co.,  Inc.,  Midland  Park,  N.  J..  thp 
Federal  FTHW-FMHW  catalog  is 
filled  with  helpful  data  for  architects, 
engineers,  contractors  and  wholesalers 
in  the  selection  and  application  of 
large  volume  hot  water  supply,  in. 
eluded  in  the  6-page  catalog  are  se¬ 
lection  tables  for  units  delivering  sin¬ 
gle  and  multi-temperature  delivery. 

Circle  Item  93  on  Inquiry  Card 


SEWAGE  TREATMENT  —  A  sewage 
treatment  plant  catalog  is  available 
from  Dresser  Manufacturing  Div., 
One  of  the  Dresser  Industries,  Inc.| 
Bradford,  Pa.  The  20-page  catalog 
contains  four  pages  of  engineering 
drawings  which  illustrate  typical  pip¬ 
ing  arrangements  in  sewage  treat¬ 
ment  plants.  Well-illustrated  with 
actual  “in  operation”  and  “in  con¬ 
struction”  photographs  of  existing 
sewage  plants,  the  catalog  shows 
ways  to  accelerate  construction  and 
to  provide  low-cost  maintenance. 

Circle  Item  94  on  Inquiry  Card 


GAS-FIRED  BOILER  UNITS— A  bulletin, 
No.  JR-IO-IG,  describing  R-Z-U 
Junior  gas-fired  boiler  units,  is  issued 
by  Fitzgibbons  Boiler  Co.,  Inc.,  New 
York,  N.  Y.  Featuring  a  pressure- 
type  gas  burner,  boiler  units  are  avail¬ 
able  in  eleven  sizes  ranging  from  427,- 
000  to  1,928,000  Btu  per  hr  guaran¬ 
teed  gross  output.  Ratings  and  speci¬ 
fications  are  included  in  bulletin. 

Circle  Item  95  on  Inquiry  Card 


AIR  ENGINEERING 
by  NIAGARA 

•  AIR  CONDITIONING  with  precise  regula¬ 
tion  of  air  temperature  and  air  moisture  for 
processing,  for  product  drying,  packing,  stor¬ 
ing,  low  temperature  conversion,  for  testing 
and  research. 

•  "NO  FROST”  REFRIGERATION  for  food 
and  low  temperature  conversion,  for  testing 
and  operations  at  extreme  low  temperatures ; 
for  moisture  control  below  the  freezing  point 
of  water. 

•  AFTER  COOLING  and  air  drying  for  large 
air  and  gas  compressors  and  AlR  LIQUEFAC¬ 
TION. 

•  COOLING  ENGINES,  COMPRESSORS. 
HYDRAULIC  PRESSES. 

•  COOLING  QUENCH  BATHS,  FURNACES. 
INERT  ATMOSPHERES. 

•  COOLING  ROLLS.  WELDERS.  DRAWING 
OR  EXTRUSION  DIES. 

•  PRODUCT  AND  PROCESS  COOLING 
CHEMICALS  OR  INTERMEDIATES. 

•  COOLING  LIQUIDS  OR  GASES  IN  I 

CLOSED  SYSTEMS.  ( 

•  VAPOR  CONDENSING  UNDER  C 

VACUUM.  S 

•  REFRIGERANT  CONDENSING. 

•  ELECTRONIC  PROCESS  COOUNG.  I 

You  will  reduce  your  costs,  solve  your  I 
problems  of  water  supply  or  disposal  < 
and  get  HIGH  OPERATIONAL  i 
EFFICIENCY  with  Niagara  "Aero”  i 


»  Write  for  this  Bulletin 

No.  135 

Evaporative  Heat  Exchangers,  After 
Coolers,Condensers,  Air  Conditioners 
or  Coolers  for  these  important  plant 
services  or  processes. 

High  operational  efficiency  means: 
precise  temperature  for  improved 

Eroduct  and  process  quality  control, 
eat  removal  at  rate  of  input,  simple 
operating  conditions,  real  economy 
in  upkeep,  sustained  full  capacity.  It 
means  the  lowest  expense  for  up-keep. 


NAME  . 

ADDRESS  . 

CITY . ZONE... STATE. 


Write  for  Bulletin  135 

NIAGARA  BLOWER  COMPANY 

Dept.  HV-8  ,  405  Lexington  Ave.,  New  York  17,  N.Y. 

Niagara  District  Engineers  in  Principal  Cities  of  U.  S.  and  Canada 
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Choosmg  a  Ventilator? 

Axial  Jlow?  Centrifugal? 


Efficient  air  movement  depends  upon  the 
proper  selection  of  axial  or  centrifugal 
flow  ventilators. 

The  Loren  Cook  Company  offers  a  full 
line  of  maintenance -free  spun  aluminum 
ventilators  that  will  solve  every  venti¬ 
lating  problem. 

Write  for  our  20-page  booklet,  "Ideas  / 
for  Moving  Air”.  Contains  helpful  [nvsr^^  / 
information,  and  lists  the  com-  / 
plete  COOK  line.  4ij||||^w 

See  our  condensed  catalog  ^  in  Sweet’s 
Architectural  file. 

Select  the  Right  Ventilator  for  the  Job- 
Install  it-Forget  it.  Belt  and  Direct  Drive  Models. 


Ratings  in  accordance  with  stand¬ 
ard  test  code  by  Texas  Engineering 
Experiment  Station,  an  approved 
AMCA  test  laboratory. 


LOREN  COOK  COMPANY 


Berea,  Ohio 

In  Canada:  H.  F.  Clarke,  Ltd. 

421  W.  Broadway,  Vancouver,  B.C. 


TYPE "CD” 
Direct  drive 
centrifugal 
to  10,263  cfm 


TYPE  *FD* 
Direct  drive 
propeller 
to  4,020  cfm 


TYPE  'W* 
Direct  drive 
wall  ventilator 
to  2,580  cfm 


TYPE  *PR' 
Pressure  relief 
ventilator 


ALL-ALUMINUM  CONSTRUCTION 


Y  CONDITIONING  Ni 
AIR 

•  With  spray  nozzles  from  Spraying  Systems 
you  gain  the  advantages  of  DESIGN 
for  exact  control  of  spray  characteristics  .  .  .  and  a 
complete  range  of  sizes  for  selecting  the 
exact  CAPACITY  needed. 


COMBUSTION 

CHAMBERS 


ENGINEERED  TO 
YOUR  REQUIREMENTS 

...  GEM  engineers  are  at  your 
service  for  special  designs  .  .  . 
developing  new  units  or  re¬ 
designing  to  reduce  assembly 
costs.  Send  us  your  prints. 


GEM  Combustion  Chambers 
are  engineered  refractories 
built  for  performance  and  de¬ 
signed  for  easy,  fast  installa¬ 
tion  .  .  .  highest  combustion 
efficiency  for  high  or  low- 
pressure  burners. 


FOR  WASHING — wide  angle  Whirljet 
spray  nozzles.  Large  orifice,  non¬ 
clogging  with  tapered  inlet,  no 
internal  vanes. 


wFW  PF  fOR  HUMIDIFYING — precision  made 

|lj£  Pneumatic  Atomizing  nozzles. 

Highly  atomized  spray  vaporizes 
instantly  and  completely. 

FOR  COOLING — complete  choice  of  nozzles  for  1 1 

spray  ponds,  cooling  towers  and  roof  1 1 

cooling.  Proper  distribution  and  atomization 
for  efficient  cooling  and  minimum  driftage. 

FREE  INFORMATION— yusf  write /or 

Bulletins  81  and  82.  ^  ^ 


Call  on  GEM 
Engintars  for  I 
vour  Rafractory 
Shapas. 


rafractory  camant 


insurat  maximum 


bonding  strangth. 


BOX  500  .  SEBRIN6.  OHIO  «  YE  8.2101 


G*  ALLAN  MocNAMARA  Portrait  by  Fabian  Bochrocli 


“IT’S  AGAIN  FASHIONABLE  TO  BE  THRIFTY- 
and  69%  of  our  Soo  Line  employees  are 
saving  regularly  through  the  Payroll  Savings  Plan” 

“It’s  again  fashionable  to  be  thrifty,  and  it  is  reassuring  Today  there  are  more  Payroll  savers  than  ever  before 

to  note  that  69%  of  our  employees  on  the  Soo  Line  are  in  peacetime.  If  employee  participation  in  your  Payroll 

making  regular  purchases  of  U.  S.  Savings  Bonds.  Infla-  Savings  Plan  is  less  than  50% ...  or  if  your  employees  do 

tion  is  a  complex  thing,  but  here  is  a  simple,  direct  step  not  now  have  the  opportunity  to  build  for  their  future 

every  one  of  us  can  take  to  help  control  the  rising  price  through  the  systematic  purchase  of  U.  S.  Savings  Bonds, 

spiral.  Our  recent  company-wide  campaign  has  proved  your  State  Director  will  welcome  an  opportunity  to 

that  employees  want  to  and  will  practice  thrift  by  buy-  help.  His  experience  is  yours,  in  setting  up  a  Payroll 

ing  U.  S.  Savings  Bonds.”  Savings  Plan  or  in  building  up  enrollment  in  one  already 

G.  ALLAN  MacNAMARA,  President,  existing.  Look  up  your  State  Director  in  the  phone  book. 

Soo  Line  Railroad  Or  write:  Savings  Bonds  Division,  U.  S.  Treasury  Dept., 

Individual  savings  are  the  bedrock  of  a  sound  economy.  Washington,  D.  C. 
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m  U.S.  GOVERNMENT  DOES  NOT  PAT  FOR  THIS  ADVERTISEMENT.  THE  TREASURY  DEPARTMENT  THANKS,  FOR  TNEIR  PATRIOTISM,  THE  ADVERTISING  COUNCIL  AND  THE  DONOR  AUVE 
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SERIES 


POSITIVE  SEALING  INDICATORS 

designed  to  save  you 
even  more  time  and  money 


SQUARE  and  REOANGULAR 


AIR  DIFFUSERS 


ZONVALVE 


Mow  —  the  comfort  of  multiple-zone  heating  at 
a  fraction  of  the  former  cost.  Zonvalve,  new 
thermostatically-controlled  motorized  valve,  re¬ 
places  ordinary  radiator  valve  without  plumbing 
change.  On  new  installations,  Zonvalves  can  be 
used  on  radiators  or  branch  lines. 

Zonvalves  are  made  in  all  standard  pipe  and 
tubing  sizes.  Low  unring  cost  —  because  motor 
operator  is  low  voltage.  All  Zonvalves  equipped 
with  auxiliary  switch  to  start  burner  or  circu¬ 
lator  when  open. 

Zonvalve  is  desired  for  steam  and  hot  water 
systems.  Unconditionally  guaranteed.  Ideal  for 
private  homes,  factories,  office  buildings,  hotels 
and  motels. 


for  details 
,  write  to 


657  BROADWAY.  NEW  YORK  12.  N.  Y. 


Custom  made  in  unlimited  air  patterns,  AGITAIR  square 
and  rectangular  air  diffusers  suit  all  job  conditions . . . 
blend  perfectly  with  any  interior  design. 

These  AGITAIR  diffusers  need  not  be  centrally 
located.  They  assure  draftless,  noiseless,  equalized  air 
distribution  from  any  location  in  the  ceiling  or  side  wail. 

Write  for  Catalog  R107  for  complete  data. 


DESIGN  rBATURB 

6xt6iitlen-9a*k6t  .  .  . 

AU  ONE-PIECE  I 
A  built-in  goakut  that's 
always  in  placa  for  posL 
staling  and  fool- 
proof  ossombly. 


6  sizes  now  avail¬ 
able. 

’AM’/s^andlH" 
O.D.S. 

The  "250"  has  all  the  proved  Liquid  Eye  advantages  plus 
these  newly  engineered  features: 

*  smaller— mere  compact,  simplified  design. 

d  preformed  copper  extension  eliminates  need  for  sepa¬ 
rate  gaskets— foolproof  installation. 

*  complete,  self-contained,  economy  unit. 

Write  today  for  cotoloe  E-S7  covering  the  complete  Allln  line. 


RGiliiiR 


high  velocity  units  •  punkah  louvers 
air  diffusers  •  filters  •  exhausters 


Sold  exclusively  by  repfesentolives  Ion 


AIR  DEVICES  INC. 


NOW  YOU  CAN  SOLVE  PROBLEMS 
OF  AIR  CONDITIONING 
SYSTEM  DESIGN— QUICKLY! 


f.  W.  HUTCHIHSON 


GRAPHS 


DESIGN  of 

AIR  CONDITIONING 

SYSTEMS 


„d  •ofkiN  •***'**‘' 

«jtti  «e*t 

,„d  h«.l‘k 


12  GRAPHS  RELATING  TO  PSYCH  ROM  ETRICS 

For  example:  -Temperature  Gain  of  Air  Passing  Through 
an  Adsorbent;  Enthalpy  of  an  Air  Mixture 

9  GRAPHS  RELATING  TO  COOLING  LOAD 

For  example:  Overall  Coefficient  Corrections  for  Framing; 
Heat  Transmission  Rates  for  Low  U  Values 

18  GRAPHS  RELATING  TO  SUMMER  SOLAR  EFFECT 

For  example:  Roof  Overhang  Shading  Factor:  Latitudes 
30°  and  35°;  Horizontal  Surface:  Latitudes  30°  and  35“ 

25  GRAPHS  RELATING  TO  COMFORT  AND  HEALTH 

For  example:  Comfort,  Discomfort,  and  Unhealthful  Psy- 
chrometric  Regions;  Ventilation  Requirements  for  Odor 
Control 

19  GRAPHS  RELATING  TO  SUPPLY  STATE 

For  example:  Supply  State  Determination  for  Ratios  of 
Sensible  Heat  Load  to  Total  Heat  Load  of  from  0.0  to  10.0 

5  GRAPHS  RELATING  TO  DUCTS  AND  FITTINGS 

For  example:  Friction  Loss  of  Air  in  Straight  Round 
Galvanized  Ducts:  Low  Volume  Range;  Rougjhness  Cor¬ 
rection  Factor  for  Duct  Friction  Losses 

11  GRAPHS  RELATING  TO  NOISE  CONTROL 

For  example:  Sound  Pressure  and  Intensity  as  a  Function 
of  Noise  Level;  Sound  Attentuation  by  Use  of  Acoustic 
Lining  in  Ducts 

16  GRAPHS  RELATING  TO  PANEL  COOLING 

For  example:  Load  Carried  by  Cooling  Panel;  Panel 
Surface  Temperature  as  a  Function  of  Surface  Area  Cooled 

Also  by  F.  W.  Hutchinson  — 

DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS 


Problems  of  heating  and  ventilating  involving  load  determination, 
duct  design,  panel  heating,  solar  heating  and  combustion  analysis 
can  be  solved  directly  by  means  of  the  96  full-page  working  charts 
which  are  the  outstanding  feature  of  DESIGN  OF  HEATING  AND 
VENTILATING  SYSTEMS,  a  companion  book  to  DESIGN  OF 
AIR  CONDITIONING  SYSTEMS. 

The  scales  used  in  constructing  these  graphs  have  been  selected  so 
that  their  accuracy  will  equal  or  exceed  the  limits  of  accuracy  of 
the  equations  from  which  they  were  derived. 

GRAPHS  LIKE  THESE  CAN  SIMPLIFY  YOUR  WORK 

2  Graphs  Relating  to  Comfort 

14  Graphs  Relating  to  Heat  Transmission 
4  Graphs  Relating  to  Ventilation  and  Humidification 
6  Graphs  Relating  to  Pipe,  Tube  and  Duct  Heat  Losses 
10  Graphs  Relating  to  Fuels  and  Combustion 
19  Graphs  Relating  to  Air  Distribution 

3  Graphs  Relating  to  Forced  Circulation  Warm  Air  Systems 
14  Graphs  Relating  to  Panel  Heating  Systems 

2 1  Graphs  Relating  to  Solar  Heating 

320  Pages  $7.00  96  Charts 

By  mail,  in  Canada  or  overseas,  $8.50 
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115  FULL-PAGE  GRAPHS 


Special  Feature  of  A  New  Book  by 
F.  W.  Hutchinson,  Author  of  Design 
of  Heating  and  Ventilating  Systems 


If  you  design  air  conditioning  systems,  naturally  you 
want  fast  and  accurate  solutions  to  your  problems 
DESIGN  OF  AIR  CONDITIONING  SYSTEMS 
provides  115  full-page  working  charts  that  help  you 
determine:  cooling  load,  duct  design,  psychro- 
metrics,  solar  energy,  comfort  conditioning,  panel 
cooling  and  other  phases  of  air  conditioning  design 
.  .  .  DIRECTLY.  In  many  cases  use  of  the  graphs 
will  entirely  eliminate  calculation,  while  in  others 
the  graphs  serve  to  minimize  the  arithmetical  work 
needed  in  solving  the  equations. 

Each  chart  is  accompanied  by  a  design  problem  and 
the  solution  illustrating  the  use  of  the  method.  Ex¬ 
planatory  text  in  each  chapter  clearly  explains  the 
engineering  background  and  the  mathematical  basis 
of  each  chart,  but  the  book  is  so  arranged  that  use 
of  the  chart  is  not  dependent  upon  reading  the  text. 

SPECIAL  FEATURES 

•  A  detailed  presentation  of  data  relative  to  deter¬ 
mination  of  acceptable  inside  thermal  levels  for 
optimum  comfort.  The  treatment  (Chapter  5)  in¬ 
cludes  means  of  correcting  inside  dry  bulb  tem¬ 
perature  for  such  comfort  effects  as  those  due  to 
work  rates  or  occupants,  relative  humidity,  air  mo¬ 
tion,  and  radiant  transfer. 


•  A  comprehensive  chapter  (Chapter  4)  presenting 
complete  data  on  solar  irradiation  rates  on  walls, 
roofs,  and  inclined  surfaces,  with  consideration 
given  to  latitudes,  monthly  variation  of  sun’s  posi¬ 
tion,  and  hourly  changes  in  irradiation  rates. 

•  A  group  of  19  full-page,  direct-reading  graphical 
solutions  (Chapter  6)  to  assist  the  user  in  determin¬ 
ing  the  required  supply  point  of  conditioned  air. 

•  A  special  chapter  (Chapter  9)  on  the  design  of 
panel  cooling  systems  to  facilitate  precise  panel  de¬ 
sign  for  selected  inside  conditions  with  a  minimum 
of  required  calculation. 

The  author  is  Professor  of  Mechanical  Engineering 
at  the  University  of  California,  and  is  co-author  of 
a  number  of  books  on  Panel  Heating,  Refrigeration 
and  Air  Conditioning.  His  knowledge  of  system 
design  is  well  grounded  on  practical  experience  as 
well  as  theory,  as  he  acts  as  consultant  for  many 
industrial  firms. 

Treatment  of  the  subject  matter  is  highly  selective, 
rather  than  comprehensive.  Stress  is  on  method, 
technique  and  application;  which  complements  the 
handbook  type  of  data  readily  available  in  standard 
sources — and  makes  DESIGN  OF  AIR  CONDI¬ 
TIONING  SYSTEMS  unique  in  its  field. 


336  Pages  $7.00  1 1 8  Charts  and  Illustrations 

Send  for  DESIGN  OF  AIR  CONDITIONING  SYSTEMS  and 
DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  today! 

See  special  combination  offer  saving  $1.50  in  coupon  below. 

THE  INDUSTRIAL  PRESS,  93  Worth  Street.  New  York  13,  N.  Y. 

Please  send  me  □  DESIGN  OF  AIR  CONDITIONING  SYSTEMS  at  $7.00 
In  Canada  or  overseas,  $8.50 

□  DESIGN  OF  HEATING  AND  VENTILATING  SYSTEMS  at  $7.00 
In  Canada  or  overseas,  $8.50 
Q  both  at  $12.50  In  Canada  or  overseas,  $15.00 

Name  . 

Firm  . 

Street  . 

City . Zone . State . 

Home  Address . 

(Please  till  in  if  you  want  book  sent  to  your  home)  8/58 


CHOOSE  METHOD  OF 
PAYMENT  YOU  PREFER 

n  Payment  in  full  enclosed.  Send  book(s) 
postpaid.  (Book(s)  may  be  returned  for  full 
credit  if  you  are  not  satisfied.) 

□  Send  bookjs)  under  Five-day  Free  In¬ 
spection  Plan.  (Postage  and  handling  charges 
of  15c  per  book  are  added.) 

□  Bill  me  □  Bill  Company 
Note:  Orders  from  overseas  must  be  ac¬ 
companied  by  payment  in  full  in  U.  S.  funds. 


[tCONDITIONING,  HEATING  AND  VENTILATING.  AUGUST.  1958 


147 


LO-BOY 

CENTRIFUGAL 
ROOF  EXHAUSTERS 


Enhance  The  Beauty 
Of  Building  Skylines 


Lowest  Silhouette  Design 
FORWARD  OR  BACKWARD  CURVE 
WHEEL  WITHIN  ....  OR  OUT  OF 
SCROLL  HOUSING 


Motor  mounting  on  side  of  struc¬ 
ture  support .  .  .  out  of  line  of  air 
stream  reduces  height  of  Lo-Boy 
models  nearly  50%  of  older  de¬ 
signs. 


LOW  WIND  RESISTANCE 
SIZES  10". -72"  600-47.000 
CERTIFIED  C.F.M.  RATINGS 


•  QUALITY  •  BEAUTY 

•  PROVEN  PERFORMANCE 


So*  Swoot's  File  20e/Amm  or 
Writo  for  bolfoflo  AC  1 00-58 


AMMERMAN  CO.,  INC. 


109  Nertb  Soceod  St. 
Mloooopells  1,  Mlooosota 

MEMBER  OF  THE  AIR  MOVING  A 
CONDITIONING  ASSN. 


CLASSIFIED 

ADVERTISING 


Sold  at  $12  per  column  inch. 


PBIOTED  FORMS  available  for  Immediate  ship¬ 
ment.  Heating  A  oil  burner  materials  form, 
burner  service  record  cards,  service  order  form^ 
inspection  information  form,  survey  sheet  and 
others.  Also  can  supply  BURNER  SERVICE  form 
in  8  part  EZE-SNAP  with  2  carbons  in  each  set, 
1200  sets  IMPRINTEH)  with  your  name,  address 
and  telephone,  only  $20.40.  Send  for  samples — no 
obUgatlon.  Write  Dept.  AC,  Degree  Day  Systems. 
39-30  58th  St.,  Woodslde  77,  N.  Y. 


MANUFACTURERS'  AGENTS 


An  established  manufacturer  with  2$  years  expwl- 
enee  producini  ventilating  equipment  is  looking 
for  manufacturer's  agents  in  many  sections  of  the  ' 
country  to  sell  their  new  line  of  industrial  fans. 
The  products  include  axial  flow  and  tubeaxial 
fans,  both  direct  and  belt  driven,  and  power  roof 

Please  reply  Box  914,  Air  Conditioning.  Heating 
A  Ventilating.  93  Worth  St..  New  York  13.  N.  Y. 


AIR  CONDITIONING  ENGINEER— Perma¬ 
nent  and  secure  position  open  for  man 
between  22  and  30  years  of  age,  with  M.E. 
degree.  Some  experience  in  selection  of 
large  commercial  air  conditioners  and 
coils  preferable  but  not  essential.  Write 
Thermal  Engineering  Corp.,  Manufacturers, 
Air  Conditioning  Equipment,  P.  O.  Box 
I32S4,  Houston  19,  Texas, 


DESIGN  ENGINEER 

Manufacturer  of  Air  Conditioning  and 
Refrigeration  units  requires  Design  Engj- 
neer  to  assist  in  design  and  testing  activi¬ 
ties  on  specialized  equipment.  Basic 
knowledge  of  refrigeration  theory  and 
some  design  experience  required.  Virginia 
location.  Send  resume  to  Box  489,  Real- 
service  no  West  34th  St.,  N.Y.C. 


We  Need  Your  Help 
to  Give  You  Better  Service 


Please  include  your  CITY 
POSTAL  ZONE  NUMBER 

in  your  address  when  writ¬ 
ing  to  us  about  .  .  . 


.  .  .  your  present  sub¬ 
scription 

.  .  .  renewing  your  sub¬ 
scription 

.  .  .  ordering  new  sub¬ 
scriptions. 


We  have  pledged  to  the  Post 
Office  Department  that  we 
will  cooperate  with  them  to 
help  achieve  the  most  eco¬ 
nomical  and  efficient  means 
of  delivering  your  maga¬ 
zines.  To  do  this  we  must 
include  the  postal  zone 
number  for  subscribers’  ad¬ 
dresses  in  all  zoned  cities. 

If  your  address  has  a  postal 
zone  number,  use  it  at  all 
times. 


AIR  CONDITIONING. 
HEATING  AND 
VENTILATING 

93  WORTH  ST.,  NEW  YORK  13,  N.  Y. 


FILTER 


EFFICIENCY 


ANYTIME! 


AIR  FILTER 


Write  for  Bulletin  CIO 


With  the  Dwyer  Air  Filter 
Gage  you  can  be  sure  of 
maximum  filter  efficiency 
because  you  know  the  exact 
time  to  replace  filters,  every 
time.  Gives  a  continuous, 
accurate  check  that  spots 
inefficient  filters,  yet  pre¬ 
vents  waste  through  pre¬ 
mature  replacement. 

The  Dwyer  measures  fil¬ 
ter  efficiency  the  only  prac¬ 
tical  and  economical  way— 
via  pressure  drop.  Quickly 
pays  for  itself  through  sav¬ 
ings  in  replacement  and 
service  time  and  greater 
operating  efficiency. 

Break-proof  plastic  con¬ 
struction,  lifelong  accuracy, 
simple  installation,  no  mov¬ 
ing  parts  to  ever  wear  out 
or  get  out  of  adjustment. 
Ranges  0-}^  ",  0-1",  0-2"  and 
0-3"  water.  A  complete  unit 
with  all  necessary  tubing, 
fittings,  etc. 


■  f.W.  DWYER  MFG.CO.I 


P.  0.  Box  373  N 


MICHIGAN  CITY.  INO. 
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C  tlMIPANV 


niMI'L 


358  N.  Socromeiite  Blvd.,  Chieogo  M,  III. 


Air 

Cooling 

COILS 


2  to  1  5  Ton 
CAPACITY 


NEW  Complete  Line  I  YOUR 

REMPE 

COMPUTE  WITH  MULTI- 
OUTUT  EXPANSION  VALVES 
MADE-ON^ 

READY  TO  INSTALL 


4  Row  Coils  — 

for  residential  jobs. 

6  Row  Coils  — 

for  commercial  jobs. 

Precision  built  to  insure  top 
performance  and  to  give 
trouble-free  service. 

Write  for  bulletins  and  prices. 

Complet*  facilities  for  fab- 
ricatiea  of  pip*  coils  —  all 
types  —  all  materials.  En- 
9>iieerinq  service.  Send  de¬ 
tails  for  price. 


^  adaptability 

When  you  design  with  Reznor  duct  furnaces,  you  don’t  have 
to  adapt  a  heating  system  to  the  rigid  limits  imposed  by 
packaged  heating  equipment.  Reznor  duct  furnaces  give 
you  complete  freedom  to  tailor  the  heating  system  to  exact 
job  requirements.  Reznor  gives  you  a  compact,  highly  ef¬ 
ficient  heat  exchanger  with  a  full  complement  of  combus¬ 
tion  controls.  You  specify  all  other  components  to  give  each 
client  just  what  he  needs  and  wants  in  the  way  of  heating 
and  cooling. 

ADAPTABILITY  to  your  best  designs  is  just  one  of 
many  advantages  of  Reznor  gas-fired  duct  furnaces.  Ask 
your  Reznor  distributor  for  the  complete  story  or  write  for 
your  free  copy  of  “Modern  Heating”. 


SflFETVmiK 


For  positive  protection  in  the 
shower  insist  on  world  famous 
Symmons  SAFETYMIX. 

It  automatically  eliminates 
the  constant  danger  of 

scalds  or  chills. 

It  costs  no  more  than 

ordinary  shower  valves. 

Send  for  SAFETYMIX  Bulletin. 

Be  safe  .  .  .  stay  safe  ...  say  “SAFETYMIX.” 


UNIT  HEATERS 


ALPHABETICAL  INDEX  OF  ADVERTISERS 
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Webster  direct  drive  units  are  motor 
driven  at  900  rpm  optimum  speed  — 
relatively  low  speed  lengthens  pump  life 
Capacities  and  pressures  of  belt  driven 
sets  can  be  varied  to  meet  specific  re¬ 
quirements  by  changing  size  of  pulleys 
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Now  the  efficiency  and  high  operating  performance  of  Webster  supply  pumps  are 
available  for  commercial  and  industrial  applications  requiring  the  handling  of 
heavy  oils.  The  new  Webster  heavy  oil  pumps  are  built  in  either  direct  drive  or 
belt  drive  units  with  motors  ranging  from  Va  h.p.  to  2  h.p.  Plenty  of  capacity,  too 
...from  28  to  575  gph,  with  pressures  up  to  300  psi.  Extra  large  ports  mean 
initially  cold,  heavy  oils  can  be  handled  without  restrictions. 

New  Webster  pumps  are  compact,  easy  to  install  —  require  less  plumbing. 
Catalog  AlOAl  gives  complete  specifications  and  mounting  dimensions.  Write  for 


cal/  the  man  from  Webster 


HEATING  division 
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*lou>  contour 


new 


LOW 
low  i  R 


HALF! 


Penn’s  new  Low  Contour  Dynafans  now  offer  unlimited  possibilities  for  architectural  build¬ 
ing  designs  where  streamlined  silhouettes  are  desired. 

Reduced  in  height  to  almost  one-half  the  size  of  conventional  exhausters,  this  versatile 
unit  contains  all  of  the  important  features  found  in  Penn's  standard  model  LVQ  (Low 
Velocity  Wheel  Design)  units  plus  many  improvements  for  lengthening  unit  life  due  to  new 
straddled  bearing  design. 

Complete  performance  data  and  technical  information  can  be  had  by  writing  for  Dynafan 
Bulletin  PD42LC  or  contacting  the  Penn  Ventilator  man  in  your  area. 

Representatives  and  distributors  in  principal  cities  •  Charter  member  of  AMCA 


REDUCE 


ROOF 


EXHAUSTER 


H 


EIGHTS 
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MMH  VKNTII.ATOft  CO..  Ino. 

Philadelphia  40,  Pa. 


WALL  MOUNTED 


ONLY  YORK  FAN  COIL  UNITS  GIVE  YOU  A 

Choice  of  off  3 1 

Twenty  powerful,  packaged  models — the  longest 
line-up  in  the  industry — save  space,  installation 
and  maintenance  costs! 


Only  one  manufacturer — only  York  offers  floor, 
ceiling  or  exclusive  wall-mounted  fan  coil  units 
that  begin  saving  you  money  the  instant  they 
arrive  at  the  site! 

Complete  line  of  York  year-aroimd  systems 
circulate  chilled  or  hot  water,  or  both!  No  need 
for  costly  ductwork,  special  foundations... no 
need  to  tie  up  productive  floor  space.  Compact 
design,  a  variety  of  mountings  with  choice  of 
smartly  styled,  decorative  enclosures  mean 
greater  flexibility,  greater  design  freedom! 

And  operating  costs  are  slashed... trouble- 
free  performance  is  assured.  Permanent  split- 

YORK  % 

CORPORATION  ®1j^ 

SUBSIDIARY  OF  BORG-WARNER  CORPORATION  IMii 

IN  CANADA  — SHinCY  COMPANY  OF  CANADA.  IIMITCD 


capacitor  motors,  pioneered  by  York  for  this 
application,  cut  power  consumption  as  much 
as  50% — require  fewer  electrical  circuits — have 
a  30%  greater  life  expectancy  because  they  run 
slower  and  cooler! 

So,  before  you  specify  just  any  fan  coil  unit, 
make  it  a  point  to  check  all  the  money  saving 
benefits  of  the  complete  York  line  with  your 
local  York  sales  representative. 

You’ll  find  him  listed  in  the  yellow  pages  of 
your  classified  telephone  book.  Or,  write  York 
Corporation,  York,  Pennsylvania,  for  Catalog 
EM-216! 

Millions  Llvs  Bsttsr  with  YORK . . . 
ths  quality  name  In  air  conditioning 

Manufocturers  of  Residential  and  Commercial  Heating  and  Cooling 
Systems  •  Air  Conditioning  and  Refrigeration  Equipment  for  Indus¬ 
trial  ond  Commerciol  Installotions  •  Room  Air  Conditioners  •  Ice 
Makers  •  Refrigeration  Units  and  Systems 


CEILING  MOUNTED 
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tow  WATER  CUT-OFFS,... 

thlB  manufactuMr  all  f< 
SSf  mercury  awltches.  Th 
efficient.  mMt  dependa 
available  today.  Bulletin  la  ol 
InaMe  Front  Cover 

STEAM  TRAPS. .............. 

have  to  be  able  to  handle  air. 
Dentures  and  corroeion  of  eoj 

f\f  inAilAnuA.t 


REFRIGERANT  TABLES  AVAILABLE. . 
are  electronically  computed,  eliminating 
errors.  For  refrigerant- IS,  tablea  for  re¬ 
frigerant  11  and  22,  reletused  earlier  thia 
year,  are  idao  available.  Data  are  the  beat 
available.  Muat  requeat  on  letterhead. 

Page  9  Item  204 


LONG-LIVED  VENTILATION . 

is  assured  by  thla  manufacturer’s  careful 
engineering  of  aelf-cooled  motors  and 
careful  matching  of  fan  and  drive.  Result 
in  very  low  miuntenance  cost  Bulletins 
available  cover  propeller  fans,  airfoil  cen¬ 
trifugals,  power  roof  ventilators. 

Pages  11-13  Item  206 


HEATING  AND  COOLING  COILS . 

of  this  manufacture  trffer  greater  transfer 
per  square  foot  of  apace  area  and  lower 
airway  reslatsmce,  requiring  lesa  power 
per  cfm.  Bulletin  available. 

Page  15  Item  206 


AIR  CONDITIONING  LINE . 

consists  of  horis<Hital  and  vertical  air  con¬ 
ditioners  to  lit  into  every  architectural 
plan  in  every  climate,  iMudlng  central 
plant  and  multi-aone  units,  sprayed  coil 


Circle  numbers  corresponding  to  the 
Hems  and  advertisements  in  which 
you  are  interested,  print  your  name 
•nd  address  dearly.  Information  will 
be  tent  directly  from  msnufacturers. 


An  COMDmOlflNQ.  KATDfO  ad  VDITILATINO 


AND  PRODUCT  INFORMATION  SERVICE 


Below  and  on  the  following  pages  are  given  brief  digests  of  the  advertisements 
appearing  in  this  month's  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mail 
the  prepaid  postcard  to  request  further  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refer, 
to  facilitate  obtaining  further  information  after  reading  an  advertisement. 

NOTE:  All  advertisements  are  digested  here  except  those  received  too  late  for 
inclusion.  The  index  of  Advertisers  lists  all  the  advertisements  in  this  issue. 

Use  the  postcard  below  for  catalogs,  new  equipment  and  materials,  as  well 
as  Ad-Digest  Hems. 


units,  heating  and  ventilating  units  and 
coils,  and  air-cooled  condensers.  Catalog 
is  complete,  detailed. 

Page  18  Ittm  206 

SEAMLESS  COPPER  TUBE  AND  PIPE. . 
is  shown  in  Steinberg  cartoon  showering 
little  girl  with  pure,  steady  stream  of 
water.  It  will  still  be  there  to  serve  her 
grandchildren,  because  of  company’s  fas¬ 
tidiousness  in  manufacture,  demanding 
smooth  surfaces  inside  as  well  as  outside. 
Information  available. 

Page  10  Item  209 

COMPLETE  HEATING,  PIPING  LINE 
Includes  suction  oil  heaters,  fuel  oil  pre¬ 
heaters,  instantaneous  water  heaters, 
storage  water  heaters,  expansion  Joints, 
and  pipeline  accessories.  Information  is 
available. 


NEW  SAFETY  RELIEF  VALVES . 

round  out  line  of  numufacttirer  who  pio¬ 
neered  in  Btu-rated  valves.  New  2 -inch 
valve  Included  in  bulletin  offered,  which 


gives  up-to-the-minute  facts  on  relief 
valves  for  hot  water  space  heating  boilers. 
Kxplalns  how  valves  work.  I^s  all 
models. 

Page  21  Item  211 

DRY  CONDENSING  CATALOG . 

describes  standard  air-cooled  condensing 
systems  up  to  640  tons  and  units  for  heat 
pump  applications  with  no  horsepower 
limitation.  Prcustically  no  maintenance. 
Page  22  Item  212 

CONDENSATE  PUMPS . 

featuring  mechanical  shaft  seals  are  avail¬ 
able  from  this  manufacturer.  Bulletins 
describe  complete  line,  including  single 
and  duplot  units,  turbine  units,  vacuum 
tmits.  etc. 

Page  23  Item  213 

ELECTRIC  ROOF  VENTILATORS.. _ 

offer  engineers,  architects,  contractors 
smd  users  AMCA-rated  units  that  embody 
sturdiness,  high  performance  ratliigB  and 
low  noise  levM.  Line  catalogs  available. 
Page  24  Item  214 


IN9UIBY  CAIO 
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PUAU  PtHIT 

This  service  available  only  to  U.S.  and  Canadian  readers. 


Aug.  H-5i 


Title  er  Jeh  PacWea 


Notare  ef  flrai's 


Master  element  and  an  insert  bulb  con* 
talnins  a  low  wattage  heater.  Combina¬ 
tion  assures  positive  limiid  level  control 
for  all  flooded  systems.  Feed  is  modulat¬ 
ing:,  not  on-off.  Bulletin  offered. 

Page  31  Item  221 


COOLING  TOWER  WOOD . 

can  very  often  accumulate  funerus  growth 
to  the  extent  that  it  obstructs  air  flow 
throuflrh  the  tower.  This  manufacturer 
offers  a  20-year  ruarantee  on  the  wetted 
deck  of  coolins:  tower  acalnst  failure  due 
to  rottins:  or  fungus  attack.  Information 
is  available. 

Page  25  Item  215 


PREFAB  INSULATED  PIPING . 

was  selected  for  steam  and  return  dis¬ 
tribution  lines  to  feed  stecun  from  40  boil¬ 
ers  at  12  different  locations  at  Thule  Air 
Base  in  Greenland,  with  temperatures  of 
minus  40  deg  F.  Has  operated  over  five 
years  without  a  breakdown.  Catalog 
offered. 

Page  32  Item  222 


*‘PRE-ENGINEERED  VENTILATION"., 
describes  the  vehtilatlon  eauiiunent  of  this 
manufacturer.  Bach  fan  desimed  and 
tested  exactly  rlgdit  for  any  job.  packaged 
units  install  fasL  and  you  get  fast  service 
from  local  stocks  on  most  models:  fans, 
utility  sets,  and  power  roof  ventilators. 
Information  availanle. 

Page  26  Item  216 


STEAM  SPECIALTIES . 

for  either  one-pipe  or  two-pipe  residential 
or  industrial  systems.  Company  has  a 
tri^,  valve,  pump  or  other  specialty  de¬ 
signed  to  give  better  control  for  every 
requiremenL  Catalog  is  available. 

Page  33  Item  223 


is  offered  by  manufacturer  who  does  ^e 
complete  Job,  frmn  virgin  ingot  to  pack¬ 
aged  valve,  under  one  roof.  Complete  line 
catalog  cmitalns  valve  number  comparison 
charts  and  other  engineering  data. 

Page  27  Item  217 


REGISTER  AND  GRILLE  CATALOG - 

offered  contains  Information  on  complete 
line  including  volume  control  dampers  and 
door  ventilators  as  well  as  supply  registers 
and  nllles,  return  air  grilles,  etc.  Avail¬ 
able  in  many  styles. 

Page  34  Item  224 

PROFITS  IN  REMODELING . 

are  esisier  with  time-saving,  space-saving, 
money-saving  copper  tube,  testifies 
plumbing  contractor's  superintendenL 
Solder- Joint  flttings  make  overhead  work 
easy,  eliminating  threaded  or  caulked  con¬ 
nections.  Types  K,  Li,  M,  and  drainage 
tube  available  in  all  standard  wall  thick¬ 
nesses.  Information  offered. 

Page  35  Item  225 

BOILERS  BURN  HEAVY  OIL . 

for  maximum  heating  econon^  in  modem 
Magee  Memorial  Hospital,  Philadel^isu 
Cast  iron  b<fllers  desired  speciflcally  to 
develop  the  economies  possible  with  hori¬ 
zontal  rotary  <fll  burners  using  low  cost, 
heavy  oils.  Complete  data  on  large  gas 
and  oil  boilers  for  commercial  and  indus¬ 
trial  heating  systems  given  in  catalog. 
Page  36  Item  226 

LOCK-SEAMING  OPERATIONS . 

can  give  trouble;  if  they  do,  the  company 
recommends  switching  to  its  zinc  coated 
steel  as  other  fabricators  are  doing.  Book¬ 
let  is  available. 

Page  37  Item  227 


GLASS  FIBER  INSULATION . 

will  insulate  against  heaL  cold,  or  noise. 
Resists  pulling,  pressing,  abuse.  Cuts 
easily  to  correct  size.  Is  rot-proof,  flre- 
resistanL  won’t  irritate  skin.  Saves  In¬ 
stallation  time.  Complete  information 
offered. 

Page  28  Item  218 


REFRIGERANT  CONTROLS  IMPROVED 
with  new  contour  power  assembly  that 
reduces  extreme  flexing  of  diaphragm,  in¬ 
creasing  diaphrgam  life  ten  times:  and 
with  new  rapid  response  remote  bulb  and 
well  that  reduces  danger  of  floodback, 
gives  quicker  closing  response,  better  con¬ 
trol.  Bulletin  available. 

Page  29  Item  219 


ELECTROSTATIC  PRECIPITATOR . 

fpr  high  velocity  provides  cleaner  air  from 
a  smaller  package  at  lower  cost.  EfScien- 
cies  up  to  97%  at  face  velocities  of  260  to 
600  fpm,  using  U.S.  Bureau  of  Standards 
lest  method.  Simplifled  construction  re¬ 
sults  in  lower  InitliU  and  installation  costs. 
Bulletin  available. 

Page  30  Item  220 

FLOODED  SYSTEM  LIQUID  CONTROL 
is  made  up  of  company's  standard  ther- 
modtatic  expansion  valve  with  Level 


[ONiNG,  Heating  id  Ventiuting 

93  WORTH  STREET 

NEW  YORK  13.  N.  Y. 


AD<DiGEST  SERVICE 


VALVES  FOR  FIVE  NEW  SCHOOLS, 
were  selected  from  this  manufactun.'i 
list  because  taxpayers  in  the  greater  De. 
troit  area  ‘‘si>ecifled’’  low 
costs.  To  three  R’s  add  a  fourth,  Seu. 
ability.  Information  on  line  availabla 
Page  38  Item  228 


PACKAGE  LIQUID  COOLER . 

has  all  major  components  designed,  built, 
and  guaranteed  by  the  manufacturer  wbo 
sells  the  package.  Costs  that  might  otto- 
wise  be  charged  against  the  Job  are  elimi¬ 
nated.  Company  offers  complete  file  ot 
speclflcations  and  application  data  on  iti 
air  conditioning,  refrigeration  equipment 
Page  39  Item  2a 


SOLVE  MOTOR-DRIVE  PROBLEMS.... 
with  the  help  of  this  motor  manufactuier'i 
engineers,  who  will  design  and  produce  a 
custom-engineered  motor  to  suit  your 
specifle  needs.  More  than  66  yean  of 
experience  at  your  service,  information 
available. 

Page  40  Item  230 


CENTRIFUGAL  VENTILATOR . 

is  specified  for  elBclenL  low  cost  ventila¬ 
tion  for  small-area  ventilation  joba 
Direct-drive  imit  is  quleL  light  weight 
easily  accessible,  and  Is  contained  in  at¬ 
tractive,  low-silhouette  enclosure.  All 
heavy-gage  aluminum,  including  non- 
overloading  wheel.  Information  available. 
Page  41  Item  SI 


INCREMENT  MOTOR-STARTER . 

combinations  mean  low-cosL  low-current 
starting  for  big  motors.  Low  in  first  cost 
Easy  to  instalL  Requires  minimum  miUn. 
tenance.  Is  approved  by  power  companies, 
and  has  been  proved  by  18  years  of  serv¬ 
ice.  Bulletins  offered. 

Page  42  Item  232 


AIR  CONDITIONING  COSTS . 

are  lowest  when  the  right  equipment  is 
installed,  operation  is  economical,  and 
maintenance  is  at  a  minimum.  InitisJ 
price  is  no  guide  to  econon^.  Manufac¬ 
turer  of  systems  offers  Information  on 
how  his  products  omtrol  long-term  costa 
Page  43  Item  233 


FLUSH  VALVES . 

install  easily  on  sUl  types  and  makes  of 
fixtures.  Famous  economizer  is  a  simple 
screw  adJustmenL  Sets  water  use  at 
minimum  for  the  fixture  on  which  the 
vsdve  is  installed,  saviiu:  thousands  of 
dollars  per  yesu*  for  hotels,  schools,  hos¬ 
pitals,  etc.  Catalog  avifllsUale. 

Page  44  Item  234 


COPPER  TUBING . 

of  any  manufacture  looks  sUdout  the  same, 
but  this  company's  product  boeists  an  un¬ 
excelled  consistent  qusUity  because  manu¬ 
facturer  has  own  refinery,  many  years  of 
experience,  and  expert  personnel.  Stra- 
tMcally  located  dei>ots.  Information 
offered. 

Page  45  Item  235 


GLA8S-RE8IN  FIBER  DUCT  LINER.... 
assures  better  working  atmosphere  for 
employees  by  absorbing  fan  and  motor 
noises  from  new  high  velocity  air  condi¬ 
tioning  systems.  Virtuiflly  eliminates  con¬ 
densation  problems  because  duct  serves 
as  vapor  barrier.  Information  available. 
Page  46  Item  231 


AIR  CONDITIONER8 . 

from  this  manufsmturer  are  built  for  qual¬ 
ity.  Units  are  equipped  with  Ripple  Fin 
coils  which  create  the  maximum  ur  tur¬ 
bulence  necessiuy  for  efficient  heat  trans¬ 
fer.  Information  is  avifllsdile. 

Page  47  Item  237 


TEMPERATURE  REGULATOR8 . 

With  packless  construction  have  advan¬ 
tages  which  Include  elimination  oi  re* 
packing  problems,  lower  malntensmce,  and 
smcuracy  of  regulsition.  Conmany's  unlU 
guaranteed  not  to  wiredraw.  Bulletin  wits 
piping  layouts  offered.  ^ 

Page  48  Item  tM 


I  eak-proof  unit  heaters . 

.iS  A ‘‘best  buy”  for  spot-heatln*  In  planU 
commercial  bulldlnsni.  Flexible,  eco- 
and  dependable,  they  are  found 
or  installations.  „Leak«e 
{aside  the  unit  Is  poelUvely  eliminated, 
available. 

radiator  traps,  valves,  vents.  . 

IV-  of  uniformly  good  Quality  when  this 
company's  units  are  specified.  Packless 
v^hrehas  Ingenious  mechanical  seal  to 
kMD  valve  wp  tight.  Traps  have  rugged 
dtuphrAgm.  never  failing  to  close  on 
irtS-m,  opening  instantly  to  pass  ccm- 
densate  and  <dr  only  a  few  degrees  below 
closing  temperature.  Catalog  available. 
PsgsSO  Item  240 

diffuser  selection  manual . 

is  offer^  by  company  that  pioneered  de- 
relopment  of  all-air  high  velocity  systems 
with  over  600  Installations  on  American 
continenL  MumiAl  contains  complete  in- 
formatkm  on  architectural  and  engineer¬ 
ing  advantages. 

Page  51  Item  241 

air  condition  25  ZONES . 

With  one  unit  that  heats,  cools,  and  ven¬ 
tilates,  all  at  the  same  time.  Esisy  to 
Install  for  buildings  where  individual  units 
In  each  zone  would  be  too  costly.  No 
leakage,  constant  volume,  no  reheat,  and 
many  other  featiuas.  Information  avail¬ 
able. 

Page  109  Item  242 

WATER  HEATING  EQUIPMENT . 

of  this  company’s  manufacture  selected 
for  $110  million  atomic  power  proJecL 
Copper- lined  storage  units  will  give  dec¬ 
ree  of  dependable  service.  Twenty- page 
catalog  is  available:  dimensions,  details. 
Page  111  Item  243 

TWO  CONSTANT  VOLUME  SYSTEMS., 
to  choose  from.  (1)  For  constant- volume 
control  of  double-duct  systems,  uses 
piston  motors  with  nylon  bearings  requir¬ 
ing  less  lubrication.  (2)  Uses  two  pres¬ 
sure  regulators  from  each  duct  for  mini¬ 
mum  maintenance  and  constant  volume 
regardless  of  pressure  changes.  Informa¬ 
tion  available. 

Pages  114-115  Item  244 


CENTRAL  CONDITIONING  CONTROL., 
is  illustrated  with  system  Installed  in 
Exchange  Park  Center,  Dsdlas,  Tex.  Pro¬ 
vides  operational  check  on  compressor  and 
boiler  pressures  on  one  panel  for  project 
to  include  4  major  office  buildings,  a  de¬ 
partment  store,  160  retail  stores.  1000- 
room  hotel,  audltcnrium.  and  medical  cen¬ 
ter.  Inf(Hinatlon  available. 

Pages  116-117  Item  245 

HI-CAPACITY  DUAL-FUEL  BURNERS 
are  Installed  at  lower  cost  because  the 
secondary  sdr  register  is  built  Into  the 
burner.  No  combustion  chamber  ailtera- 
tions  necessary.  Literature  amd  specifica¬ 
tion  sheets  offered. 

Pafl*  123  Item  246 

NEW  AIR  HANDLING  UNITS . 

are  high  pressure  hot  and  cold  deck 
models  with  internal  vibration  isolation, 
available  up  to  26,000  dhn,  8  Inches  static 
pressure,  with  prompt  delivery.  Circular 
dia^arge  plenum  eliminates  breathing. 
Mormatlon  available. 

12*  Item  247 

I^N  AND  LIMIT  CONTROLS . 

by  thermostat  manufacturer. 
Limit  control  furnished  adjustable  or  non- 


Clrde  numbers  corresponding  to  the 
ittms  and  advertisements  in  which 
you  are  interested,  print  your  name 
•fid  addiw  clearly.  Information  will 
be  sent  directly  from  manufacturers. 


adjustable.  Temperature  calibration  smd 
differential  pre-set  to  si>ecificatlons.  Both 
have  elements  in  exposed  position  for 
quick  response,  both  furnished  with  probe. 
Inquiries  for  additional  Information  In¬ 
vited. 

Page  126  Item  248 

ROOF  VENTILATORS . 

made  by  this  company  include  a  low 
contour  model,  a  large  volume  model  for 
high  velocities,  wind  driven  turbine  types 
and  exhaust  fans  for  corrosive  fumes. 
Catalog  with  specifications  and  perform¬ 
ance  data  Is  available. 

Page  127  Item  249 

MATERIALS  HANDLING  UNITS . 

will  move  any  material  that  can  be  moved 
by  air:  cemenL  sand,  com,  salt,  paper, 
etc.  Heavy-duty,  high-pressure  units  can 
be  used  with  open  or  closed  systems. 
Antl-corroslve  materials  available.  Engi¬ 
neering  data  offered. 

Page  128  Item  250 

RADIANT  PANEL  HEATING . 

with  this  company’s  copper  water  tube  Is 
part  of  unique  split  system,  where  ven¬ 
tilation  ducts  supply  conditioned  air  to 
share  the  heating  and  cooling  load  at 
Illinois  Institute  of  Technology.  Informa¬ 
tion  available. 

Page  129  item  251 

OPPOSED  ACTION  LINKAGE . 

is  new  concept  in  dami>er  construction. 
Set  attaches  directly  to  blade  without 
sands  and  accurately  operates  dami>er 
blades  as  narrow  as  6  Inches.  Simple  to 
lay  out,  and  instsdl.  Complete  Information 
available. 

Page  130  Item  252 

COILS  FOR  FABRICATING . 

fiexlble  duct  connections,  vanes  for  elbows, 
air  scoops,  and  louvers  provide  a  quick, 
economlcsu,  easy,  and  practicsd  soiux^  of 
these  Items.  Eliminates  moet  of  the  work. 
Shipped  in  dlspenser-tyi>e  cartons.  Infor¬ 
mation  offered. 

Page  131  Item  253 

HIGH -CAPACITY  COOLING  TOWER... 
comes  In  small  packages.  Ideal  for  air 
conditioning  installatlM  In  5-60  ton 
range.  This  unit  has  7  ft  6  inch  by  12 
ft  bas&  5  ft  belghL  Bulletins  avaUable. 
Page  132  Item  254 


TWO  BOILER-BURNER  UNITS . 

for  both  heating  and  process  steam  In¬ 
stalled  in  Stuart  Ca  pharmaceutical  planL 
outstsmding  architectiiral  achlevemenL 
.Forced-draft  firing  eliminated  ugly  stack. 
Units  bum  gas  or  any  grade  of  ou.  Con¬ 
servative  ratings  provide  60%  reserve  ca¬ 
pacity.  Catalog  and  specs  offered. 

Page  133  Item  255 

REVERSE  VENTILATION . 

may  be  the  answer  to  your  ventilation 
problems,  company  suggests.  Its  low  type 
ventilators  supply  and  exhaust  air;  blow 
down  fresh  air  to  blanket  floor  area  at 
ALCOA’S  Lancaster,  Pa.  plsmL  Data  book 
offered;  supplies  data  on  complete  line. 
Page  134  Item  256 

REGISTERS  AND  GRILLES . 

provide  the  rlgdit  pattern  and  velocity  of 
cool  air  for  any  given  lUr  conditioned 
space.  There  are  models  to  fit  any  appli¬ 
cation.  Catsdogs  are  available. 

Page  135  Item  257 

READY-TO-OPERATE  BOILER . 

Is  delivered,  complete,  to  the  Job.  Saves 
w  to  two  full  days  installation  time. 
Full -fire  factory  tested.  Field  starting 
service  costs  contractor  nothing.  Seven 
sizes  to  2,010,000  Btu.  Oil,  gas,  and  com¬ 
bination  models.  Information  available. 
Page  136  item  258 

NEW  POWER  ROOF  EXHAUSTERS.... 
combine,  toe  the  first  time,  high  discharge 
with  low-contour  appearance.  Aluminum 
belt-driven  \mlts  In  both  centrifugal  and 
axial  models.  With  bird  guard,  vibration 
absorbers,  other  extras.  Information  avail¬ 
able. 

Page  137  Item  259 

FLEXIBLE  OUST  EXHAUST  HOSE.... 
is  made  of  strong  Neoprene -coated  cotton 
or  nylon  fabrics,  splral-wlre  reinforced. 
Hose  Is  Installed  for  dust  control,  particu¬ 
larly  at  elbows  and  moving  hoods.  In¬ 
formation  Is  avallaUa 
Page  138  Item  260 

ADJUSTABLE  SPROCKET  RIM . 

with  chain  guide  provides  safa  floor  levti 
valve  operation.  Pipe  layout  Is  simplified, 
and  any  size  wheel  is  flL  Descriptive  cat¬ 
alog  sheet  is  available. 

Page  138  item  261 
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suction;  and  water:  hot,  chilled,  or  con* 
denser.  Catalog  offered. 

Page  141  Item  268 


NEW  REFRIGERATION  MANUAL . 

offered  free  hjr  well-known  refriaeratior 
manufacturer,  covers  refriserauon  foi 
conunerdal  and  industrial  applications: 
air  oonditionlnir,  ice  making,  process,  etc 
Photographs.  dlagTams,  and  tables.  De¬ 
tails  of  equipment  fully  enlained.  A 
“Bible"  of  air  conditioning  and  refrigera- 
titm  practice. 

Page  139  Item  26: 


AIR  ENGINEERING  BOOKLET . 

offered  by  air  conditioning  manufacturer 
whose  systems  give  precise  regulation  of 
air  temperature  and  moisture  for  process¬ 
ing,  product  drying,  packing,  storing,  low 
temperature  conversion,  testing,  and  re¬ 
search.  Components  include  evap<mitive 
heat  exchangers,  after  coolers,  condensers, 
air  conditioners,  and  coolers. 

Page  142  Item  269 


ALL  ALUMINUM  DIFFUSER . 

has  adjustable  ]>attem  to  meet  all  air  dis¬ 
tribution  needs.  Internal  vanes  for  seg¬ 
mental  air  pattern  adjustment  are  stable 
in  intermediate  angles.  Ceiling  or  duct 
mounted.  Bulletin  provides  complete  engi¬ 
neering  data. 

Page  ^  Item  263 


DUCT  SILENCERS . 

are  produced  to  meet  three  specifications 
in  acoustical  efiSciency:  Moderate  for  low 
pressure  drop,  standara  for  medium  pres¬ 
sure  drop,  and  maximum  for  higher  pres¬ 
sure  drops.  Literature  is  available. 

Page  142  Item  270 


PIPE  CUTTING  AND  BEVELING . 

decrease  i^pe  welding  expense.  Machines 
provide  cmnplete  accuracy  with  unskilled 
labor.  Out-of-round  attamunent  cuts  and 
bevels  out-of-shape  pipe  with  precision. 
Pull  information  available. 

Page  140  Item  264 


DESIGN  CAPACITY  SPRAY  NOZZLES. . 
lower  air  conditioning  costs  because  com¬ 
plete  range  of  sizes  offered  permits  selec¬ 
tion  of  the  nozzles  exactly  suited  to  needs. 
For  washing,  humidfying,  cooling.  Bul¬ 
letins  available. 

Page  143  Item  271 


FANS  WITH  ALUMINUM  BLADES . 

combine  in  one  deslem  the  advantages  of 
a  light  weight  metal,  a  h<dlow  structure, 
and  the  superior  strength  of  wrought 
metal.  Easily  assembled  in  the  tower, 
fans  require  no  special  handling  equip- 
menL  Details  are  available. 

Page  140  Item  266 


COMBUSTION  CHAMBERS . 

utilizing  the  manufacttu^’s  engineered 
refractories  are  available  in  special 
shapes  to  meet  all  individual  require¬ 
ments  and  specifications.  Information  is 
available. 

Page  143  Item  272 

IDEAS  FOR  MOVING  AIR . 

is  a  20- page  booklet  offered  by  manufac¬ 
turer  of  maintenance -free  spun  aluminum 
axial  flow  and  centrifugal  ventilators  with 
a  model  for  every  ventilating  problem. 
Booklet  contains  helpful  information  and 
lists  the  complete  line. 

Page  143  Item  273 


CONDENSATE  PUMP . 

is  designed  specifically  for  small  installa¬ 
tions,  yet  adequate  for  Jobs  up  to  3000  sq 
ft  EDR.  It  allows  accurate  adjustment,  is 
exceptionally  quiet  and  dependable.  In¬ 
formation  is  available. 

Page  141  Item  266 

STAINLESS  STEEL  FLOATS . 

are  covered  in  manufacturer’s  catalog. 
Floats  are  made  to  withstand  high  pres¬ 
sures,  high  temperatures,  and  corrosion. 
Page  141  Item  267 


LOW-COST  HEAT  ZONING . 

Is  available  with  metering  valve  which 
provilee  the  comfort  of  multiple  zone 
heating  at  a  fraction  of  the  former  cost. 
For  steam  or  hot  water,  they  are  uncon¬ 
ditionally  guaranteed.  Details  available. 
Page  145  item  274 


SOLENOID  VALVES . 

with  multi-voltage  coil  simplify  valve 
selection  and  reduce  inventory  and  parts 
stock.  For  refrigerants:  hot  gas,  liquid. 


BUSINESS  REPLY  CARD 
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AD-DIGEST  SERVICE 


pressure  drop.  Bulletin  describes  the  gas^ 
Page  148  Item^ 

CENTRIFUGAL  ROOF  EXHAUSTERS., 
enhance  the  beauty  of  building  skylinct 
with  their  low  silhouette  desira.  Forward 
or  backward  curve  wheel  within  or  out 
of  scroll  housing.  Bulletin  available. 
Page  148  Item  278 

AIR  COOLING  COIL  LINE . 

ranges  from  2  to  16-ton  capacities  in  4- 
row,  for  residential,  and  6-row,  for  com¬ 
mercial  Jobs.  Units  complete  with  multi¬ 
outlet  expansion  valves.  Bulletin  describes 
facilities  for  fabrication  of  coils,  types, 
materials,  and  prices. 

Page  149  Item  279 

GAS-FIRED  DUCT  FURNACES . 

permit  c<»nplete  freedom  to  tailor  the 
heating  system  to  exact  Job  requirements. 
Compact,  eflncient  heat  exohtinger  with 
full  complement  of  combustion  controla 
Engineers  specify  all  other  components. 
Booklet  explains. 

Page  149  Item  280 

SAFETY  SHOWER  VALVE . 

provides  positive  protection.  Auttmiatie- 
ally  eliminates  danror  of  scalds  and  chilli. 
Costs  no  more  than  ordinary  shower 
valves.  Bulletin  available. 

Page  149  item  W 

NEW  SUPPLY  PUMP  EQUIPMENT . 

to  handle  No.  6  and  6  furnace  oils  is  avail¬ 
able  in  either  direct  or  belt  drive  with 
motors  from  M  to  2  Im,  with  pumps  de¬ 
livering  from  28  to  676  gph,  pressures  to 
300  psL  CompacL  easy  to  Install,  uniti' 


Clarage  Hi- Static  Multitherm  for  High  Velocity  Air  Conditioning  Systems 


INTRODUCED  IN  1954  by  Clarage,  this  new  line  of  Draw-Thru  type 
units  fully  answers  the  requirements  of  conduit  type  systems  where  high  duct 
velocities  and  pressures  to  8"  static  are  involved, 

FIRST  INSTALLED  IN  1954  in  the  Perth  Amboy  General  Hospital, 
Perth  Amboy,  N.  J.  Since  then  numerous  Clarage  Hi-Static  Multitherms  have 
been  specified  and  used  because  of  stable,  elTicient  operation.  Request  Bulletin 
1312  covering  the  7  sizes,  capacities  2,500  to  22,000  CFM. 


Clarage  Biow-Thru  Muititherm  for  Centrai  Station  Zone  Controi AirConditioning 


INTRODUCED  IN  1939  by  Clarage,  the  pioneer  and  perfecter  of  this 
type  of  equipment.  A  single  Blow-Thru  Multitherm  Unit  can  handle  as  many  as 
8  different  zones  for  different  area  requirements. 

FIRST  INSTALLED  IN  1940  in  the  Northern  Indiana  Brass  Co.  office 
building,  Elkhart.  Over  1000  Clarage  Blow-Thru  Multitherms  have  now  been  in¬ 
stalled  the  nation  over— selected  because  of  their  unique  feature  of  rnixing  hot  and 
cold  air  to  prevent  stratification... their  quiet,  economical,  dependable  perform¬ 
ance.  Request  Bulletin  1310  covering  the  12  sizes,  capacities  to  12,000  CFM. 
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T-I2I0  JOHNSON  ROOM  TEMPERATURE  TRANSMITTER 

FOR  PNEUMATIC  TRANSMISSION  SYSTEMS 


JOHNSON  [i  CONTROL 

PNEUMATIC  ^  SYSTEMS 

DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1885 


•  A  new,  specially  designed  instrument  for 
applications  requiring  centralized  control  of 
air  conditioning,  heating  and  ventilating  sys¬ 
tems.  The  T-1210  Room  Temperature  Trans¬ 
mitter  is  not  a  modified  room  thermostat. 

•  Accurately  measures  and  transmits  room  or 
space  temperature  to  a  centrally  located  pneu¬ 
matic  thermometer,  a  receiver-controller,  an 
indicating  controller  or  a  recording  and  indi¬ 
cating  controller. 

•  Highly  sensitive,  bi-metal  measuring  element 
assures  rapid  response  to  slight  temperature 
changes. 

•  Pneumatic  sensitivity  (feedback)  assures 
maximum  stability.  Transmitted  temperature 
exactly  follows  any  variation  in  space  tem¬ 
perature. 

•  Transmission  is  unaffected  by  humidity, 
ambient  temperature,  electrical  current  and 
voltage  fluctuations  or  other  variables. 

•  Operating  range  —  50  to  lOOF. 

Full  details  are  contained  in  Bulletin  T-1210. 
Write  Johnson  Service  Company,  Milwaukee 
1,  Wisconsin. 


about  pneumatic  transmission  .  .  . 

Pneumatic  transmission  systems,  as  pioneered  and  perfected  by 
Johnson,  provide  a  greatly  simplified  and  superior  means  of 
centralized  indication  and  control  for  modern  air  conditioning, 
heating  and  ventilating  systems.  The  specialist  Johnson  organiza¬ 
tion  offers  a  complete  line  of  pneumatic  transmission  and  control 
center  instrumentation,  including  room  transmitters,  remote  bulb 
transmitters,  indicators,  receiver-controllers,  recorders  and  related 
instruments. 


Ask  your  local  Johnson  branch  for  the  latest  facts  about  pneumatic 
transmission  and  Johnson  Pneumatic  Control  Centers. 
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